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ABSTRACT .
ii
This thesis presents an "open"” information framework to store, manage, and retrieve
facility programming information. The Facility Programming Product Model (FPPM)
represents information that is normally contained in the facility program in a form that allows
members of the facility team (owner, planner, designer, constructor and operator) to access
relevant information.

The FPPM is a systematized approach to creating, organizing, and presenting facility
programming information. It allows the owncr to critique design, construction, and
operation based on the programmed building functions. The FPPM defines a coding
system, as well as an information display for 6 types of programming information. The
classification system has two parts: 1. the address code, which act as an "address" to
categorize information; 2. the utility code, which represents the priority information has
relative to the project.

Information categories in the FPPM were derived from current literature, then refined
through a review of facility programs for 15 existing projects. The model was reviewed and
critiqued by industry experts. Then, the model was applied to 8 case studies through
interviews with project level owner's representatives. The purpose was twofold: verify
completeness (that necessary information was included) and identify criticality (what
information was essentiai and why). The lessons learned from the case studies were then
structured as guidelines for the owner's representative. .

The guide was designed as a checklist-like set of rules that lead the owner's
representative through the development of the program. It can also be used to analyze the
process or product of subsequent work to ensure it meets the original goals/objectives
established when developing the model.




ABSTRACT

This thesis presents an "open” information framework to store, manage,
and retrieve facility programming information. The Facility Programming
Product Model (FPPM) represents information that is normally contained in
the facility program in a form that allows members of the facility team (owner,
planner, designer, constructor and operator) to access relevant information.

The FPPM is a systematized approach to creating, organizing, and
presenting facility programming information. It allows the owner's
representative to review the building requirements (the program) for
completeness by establishing a structure designed to access programming
criteria at varying levels of abstraction, during any phase of the building life
cycle. It also allows the owner to critique design, construction, and operation
based on the programmed building functions. The FPPM defines a coding
system as well as an information display for six types of programming
information. The classification system has two parts: the address code,
which acts as an "address" to categurize information; and the utility code,
which represents the priority information has relative to the project. The
coding elements follow.

The address coding scheme is comprised of "level,” "general
categories,” "graphic link,” and "system™ codes. Level defines the level of
detail demonstrated by the program information, and can be initial/schematic
or detailed. The general categories of programming information include
Preprogram, Function, Economy, Schedule, Form, and Social Issues.
Graphic link is a reference to a graphic image. The system code defines the

discipline involved in a particular aspect of the program, i.e., civil,




iv
architectural, electrical, etc. The utility coding scheme consists of "priority”
and "value." Priority is categorized as one of four levels: 1. Mission
Essential; 2. Safety/Health; 3. Valid Requirement; or 4. Nice-to-have. The
code value is a relative means of comparing different categories using a
common basis, usually cost.

Information categories were derived from current literature, then
refined through a review of facility programs for 15 existing projects. The
model was first reviewed and critiqued by industry experts, and then applied
to a case study of public sector projects through interviews with project level
owner's representatives. The purpose was to verify completeness and
identify criticality of information. The lessons learned from the case study
were structured as guidelines for the owner's representative in the form of a
facility programming guide.

The guide was designed as a checklist-like set of procedures for
gathering information and a suggested format for presenting that
information. The guidelines could lead the owner's representative through
the development of the program. After the program is developed,
recommended criteria were presented showing key decision points when
design, construction, and/or operations information could be evaluated
against the program to ensure that the original goals/objectives estabiished

were met.
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Chapter 1

INTRODUCTION

1.1. INTRODUCTION

The process of programming varies depending on the programmer's
view and his intent. Historically, the owner was responsible for the facility
program. Presently, programs may be developed by the owner, a
programming/planning firm, architectural firms with programming
departments, or traditional architectural firms. The facility program was
developed as a predesign service. It was subsequently used during
schematic design and design development as a basis for design decisions.

This thesis studied the information needs associated with the facility
program and presented a framework for that information. It explored how
programs can be used during the life cycle of construction to objectively
evaluate contractor and facility performance criteria (set in the program).
The information framework was based on the literature, sample facility
programs, and industry experts' review. Case study projects were used to
develop the base material for a facility programming guide, which is

presented.




1.2. BACKGROUND

Programming began as a listing of the owner's physical (functional)
and economic criteria. It has evolved to include social, psychological and
aesthetic factors (Palmer, 1981). Facility programs contain general and
specific information regarding the building's requirements.

Informally, programming of facilities has been done as long as
architecture has existed. According to Palmer (1981), formal programming
(as we know it today) evolved around the time Pefa wrote his first article on
programming in 1959. However, researchers don't agree on any "best”
programming technique. Significant contributions to programming have
been made by Evans, Wheeler, Pefia, Focke, Sanoff, Preiser, White, Davis,
and others.

The program is developed during the planning phase of the life cycle
of a facility (Sanvido, 1990a). The architect uses the program to develop
design solutions to the stated problem. The link between programming and
design is strong. This relationship should not be underestimated.
Unfortunately, the traditional use for the program is primarily during design
development. The program is rarely used to evaluate contractor
performance. It also has infrequent use as a tool for post occupancy
evaluation (Boyd and James, 1988).

This author believes that the program can be better used during the
design phase to evaluate design alternatives; and to check whether the
solutions presented satisfy the original design intent stated in the program.
The potential applications for the program during the facility's contruction

and operation have not been realized.




The interpretation of programming terminology varies. Terms used in
this thesis are defined in Appendix A. Programming definitions vary,
depending on what architect or design firm is asked. Examples are
presented in Appendix B. The American Institute of Architects (AlA) defines
the owner's and Architect's responsibilities in their standard contract, AlA

Document B141 (1987). They indicate in Article 4:

The owner shall provide full information regarding requirements for
the Project, including a program which shall set forth the Owner's
objectives, schedule, constraints and criteria, including space
requirements and relationships, flexibility, expandability, special

equipment, systems and the site requirements.

This author provides a working definition of programming later in section

1.5.1.

1.2.1. Life Cycle of Construction

According to Sanvido (1990a) the life cycle of providing a facility
encompasses the following processes: manage, plan (the program is a
product of this phase), design, construct, and operate. This context of the
construction life cycle, described by the Integrated Building Process Model
(IBPM), was the basis for refeiring to the life cycle of providing a facility used

in this thesis.




1.2.2. Product Models

Product models were initially developed for the Architecture,
Engineering, and Construction (AEC) industry in the mid 1980s. These
models attempted to represent the physical characteristics of a given
product, which were normally the output of some process and focussed on
identifying the physical characteristics of a building.

In similar terms, a product model for programming should represent
the physical characteristics of the program, because the program is the
product (output) of the programming process. Product models related to the

AEC industry are identified in Chapter 2.

1.3. PROBLEM STATEMENT

The program document doesn't "survive" beyond the design phase.
Consequently, the facility team may lose their focus on the owner's original
(or modified) planning, designing, constructing, or operating intentions.
Additionally, the program is not typically used as a means to provide
information to the facility team which could help resolve conflicts that occur

in subsequent phases of construction.

1.4. SIGNIFICANCE

The information in the program can be utilized throughout the life
cycle of construction if the information elements meet the needs of the facility

team.




The following examples present the author's view of what these uses are:

»  The program document can provide a framework for tracking the
facility team's goals ("staying on course”).

» The program can also be applied as a cross check during the phases
of design, construction, and operation; but it should be flexible
enough to accommodate the facility team's needs.

» It should consider the "hard and soft” general programming
categories of information: function, economy, schedule, social issues,
and form.

+ Examples of critical information the program should consider are
future expansion, equipment operation, equipment maintenance, and
tracking facility repairs.

» The level of involvement should be primarily within the "heart” of the

facility team (project level owner's representative).

Based on the increased complexity, quantity and variety of
information in the AEC industry, programming requires a systematized
process of developing and managing data/information (Palmer, 1981). The
industry is interested in techniques that will add to the facility team's
experience and optimize the knowledge they have about facility
designability, constructability, and operability (Critical Project Success
Factor Study, Sanvido, 1990b). The owner, programmer, designer, builder,
and operator will enhance the facility team's collective experience by using

the program. Therefore, keeping the program




document "alive" during the life cycle could have significant impact when
considering future facility maintenance and operations, and subsequent

facility renovations, modifications, or expansion.

1.5. OBJECTIVES

The goal of this research is to identify and confirm the programmer's
information needs, then to test the feasibilty of using that information during
the entire life cycle of a facility. Programming information is first defined
through the development of a Facility Programming Product Model (FPPM).

The following are the objectives of this thesis:

« Define programming.

+ Develop the FPPM--a conceptual framework that reflects an
organized approach to carrying program information at various levels
of detail throughout the construction life cycle and is suited to public
sector work .

« Test the FPPM using a public sector case study.

+ Develop a programming guide, based on the "lessons learned” from
the case studies. The guide establishes a comprehensive way to
accumulate and classify information needed by the facility team
during the life of a project. It will be presented in the form of a flexible

set of guidelines that lend themselves to creating a "facility file."




1.5.1. Defining Programming

Programming should be defined, in order to create a basis for
understanding the author's use of the term. This definition of programming
is a working definition for the study. A formal definition, developed as a

result of the study, is presented in Chapter 6.

Facility programming is the process of analyzing the owner's desires,
needs, goals and objectives in order to define essential facility
requirements; presenting those criteria to the designer; then
establishing and maintaining a framework which carries that

information throughout the life cycle of construction.

1.5.2. Mcocdeling the Fgrility Program

The FPPM should repi2sent an "open” information framework that
members of the facility team can utilize to satisfy their individual goals and
the construction project's goals. The model should show a product that has
the capacity to carry information forward to each stage of the life cycle. It
should also contain information the owner's representative may need to
effectively communicate with other members of the facility team, resulting in
satisfying the owner's facility goals and requirements. Those needs include
the ability to gather, store, retrieve and/or modify the general or specific
facility requirements.

Information related to specific categories (at various levels), would be
applied to a given project as the project's information needs dictate. For

example, if master planning (pre-programming) information is not available,




or needed, by the facility team, that portion of the framework would not be
utilized. Only information needed by the team would be applied to the
framework.

The FPPM should focus on the compilation and evaluation of
programming information. The evaluation should be supported by a priority
coding scheme and the inclusion of a specific "checkpoint” for placing a
value on the programming information gathered. This checkpoint (the

"value" cell) is explained in Chapter 3.

1.5.3. Testing the FPPM

The FPPM should be tested using a case study of public sector
projects in a major university campus setting. Interviews should be
conducted with each project's Owner's Representative (OR) to determine the
essential information elements needed in the facility program. The case
study data can then be compared to the FPPM to determine how complete

each program is, and what information is critical to the OR.

1.5.4. Programming Guide

The lessons learned from the case study should be used in
conjunction with the information framework in the FPPM to develop a
programming guide. The guide can be written for the OR view point. it is
intended to be used by planners, programmers, project managers or the

facility coordinator.




1.6. SCOPE

The model was developed using a generic framework that can be
developed further for manual or automated applications. This research
focussed on the process for developing the information categories and the
format of the FPPM. It also presented a format and guidelines for using that
information.

This study was limited to a major university's facility management
program. The case study utilized projects on the main campus. These
projects were funded be the public. The case study tested the viewpoint of
project level owner's representatives. A pair of projects were taken from

each of the following phases of the construction life cycle:

+ planning/conceptual design
» design development
* construction

- post occupancy

1.7. METHODOLOGY

This section identifies how the research was conducted and
describes the development of the FPPM. The methodology for testing the
FPPM and developing the guide is also presented.
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1.7.1. Investigation and Model Development

An initial review of the literature provided the basis for developing the
conceptual model and a preliminary definition of programming. The FPPM
was developed based on information elements derived from the literature,
and the author's personal experience. The model was refined after a study
of 15 facility programs to identify an appropriate format and content for a
program (working paper by Perkinson, 1991). Subsequently, the model was
reviewed and critiqued by a team of three industry experts to validate its
framework and contents. Feedback from this review was used to modify the

FPPM before the case study evaluation process began.

1.7.2. Case Study

The case study consisted of four pairs of projects in various phases of
the construction life cycle. The case study was conducted in three phases.
First, project files were reviewed to familiarize the author with the history and
scope of work. This entailed a detailed review of documentation available in
the project file. The next phase involved interviewing the ORs of the various
projects. In the last phase, the interview data was analyzed to determine
what information in the program was critical to the OR and what aspects of
the program could be useful in the construction and operations phases of

the facility.
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1.7.3. Programming Guide

A programming guide was developed based on the lessons learned
from the industry representatives' reviews of the FPPM and the case study
evaluation. The guide was based on the same "open" (flexible) framework
established by the FPPM and acted as a foundation, or road map for

describing what information should be in the program.

1.8. ORGANIZATION OF THESIS

Chapter 2 identifies the literature which contributed to the
development of the information framework for facility programming. it
identifies the programming process and briefly discusses product modeling
literature, then summarizes the life-cycle of construction viewpoint used in
this thesis.

Chapter 3 discusses the development, structure of the FPPM, and
rules for using it. In Chapter 4, the case study results and implications of the
case study analysis are discussed.

Chapter 5 presents the programming guide, which was developed for
the owner’s representative of public sector work. The guide is based on
lessons learned through refinements to the FPPM and resuits of the case
study. Chapter 6 concludes the thesis with a summary, observations about

the value of this research, and suggested areas of future research.




Chapter 2

LITERATURE REVIEW

2.1. INTRODUCTION

This chapter outlines the key writings related to process and product
orientations in programming. Facility programming guidelines from the
architectural profession are summarized. Then, product modeling efforts
relevant to this thesis are presented. The reader is introduced to a view of
the life cycle of construction. Lastly, the final discussion highlights what is

lacking in the industry, and how this thesis filis that gap.

2.2. PROGRAMMING LITERATURE

Programming literature focuses primarily on the process of
programming. The product of programming, what is produced in the
process, is rarely emphasized. Important writings in the field of
programming from six authors, and their significance to this research, are
presented in this section. Programming guidelines from three architectural

societies are also discussed.

12
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2.2.1. Evans and Wheeler:

Programming techniques vary across the industry, and were
categorized by Evans and Wheeler (1969) as fitting into the following six

different groups of techniques:

» Standard procedures

« Data banking techniques
« Planning techniques

* Investigative techniques
* Analytical techniques

» Presentation techniques.

As the first authors to document various programming techniques,
Evans and Wheeler (1969) discovered four problem areas common to

architects and planners:

-t

. Communication (getting at the client or user's real desires)

2. Problem definition and hierarchy (identifying the real problem)
3. Fact collection
4

. Fees and services (there is no established standard).

The American Institute of Architects (AlA) standard contracts have
corrected the fourth area of concern, by defining the architect's and owner's

roles. The standard contract B141 states that the owner shall provide the
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program. However, many other options are available to an owner (hire a
programming firm, the design firm, etc.).

Evans and Wheeler's work was significant to this research because it
established the first review of the "state of the art” in programming. Even
though the research was done in the mid 1960s, the types of programming
processes and products discovered then are still prevalent today. The

problem areas still exist today as well.

2.2.2. Peia

Pefa (1987) approached programming as a "problem seeking”
method. He identified a five-step method for researching the facility
requirements, based on four considerations (function, form, economy and
time). He distinctly separated programming (problem seeking) from design
(problem solving).

Peia defined a method of applying the process and considerations of
programming in an information framework. A schematic view of the
framework is shown as Figure 2.1 (with the approaches of the two authors
discussed next). This matrix forms a checklist the programmer can use to
evaluate his process and ensure he addresses the issues identified by the
matrix. Pefia emphasized building a team (with the designer and client) and
how critical communication was to the process.

Pefa stressed the importance of the fifth step in the process: stating
the problem. He contended the problem statement was the product of

programming and the link with design.
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Pefa also described programming as a two-step process. The first
was collecting and analyzing information at the schematic level. This
schematic information "feeds” the schematic design solutions. The second
level of detail is the refinement and development of the initial information.
This detailed programming information feeds the more detailed design
solutions.

Pefa was perhaps the most respected author in the field of
architectural programming today. His Problem Seeking- An Architectural
Programming Primer brought the process of programming into widespread

awareness. His methodology and rationale for developing and presenting a
program were clearly presented. However, he doesn't offer any clear
guidance on the programming product. In this thesis, process and product
are discussed together in some cases, but the focus is on the product.
Pefa's four considerations in programming (form, function, economy,
and time) clearly categorized the vast majority of information needed in a
program. Other general categories were subsequently identified as being
relevant to a programming product model (see Chapter 3) but Pefia's form,
function, economy, and time still form a valid foundation for programming.
The concept of differentiating between the different levels of
programming information was based on Pefa'’s writings also. For example,
schematic programming information reflected in the initial process of
gathering information about the functional requirements might reflect the
need to provide heating and cooling for a space. This schematic
programming information would then alert the designer that environmental

control issues will need to be resolved and that a system will have to be
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developed to solve the problem. As more information is gathered, the
schematic programming information is developed more fully as the detailed
program requirements (i.e., what the ideal temperature range is for the
occupants, what indoor air quality provisions need to be addressed, etc.).

The detailed design solutions would utilize the specific programming
information. It is important to note that the process of identifying the
problems (programming) and developing solutions (design) may require
many iterations. Moreover, when changes in scope or additional information
affects either programming or design information, the process of analyzing
and synthesizing that information often goes back to the starting point. The
schematic and detailed levels of programming were reflected in the FPPM
and the link F .+ ;en programming and design became an area of interest

when cond:..ung interviews during the case study.

2.2.3. White

White (1972) developed an introductory tool for programmers. His
writings discussed the role of programming at that time. He provided basic
programming theory and broke it into three areas: the value of
programming; the operations that go into program development; and the
relationships between programming schematic design and design
development. White's view of the programming process is outlined on figure
2.1 for comparative reasons.

White (1986) siressed the importance of using graphic tools to

reinforce written concepts (prose) when presenting programming
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information. He specifically addressed the use of matrices when analyzing
space adjacency issues.

The diversity of White's published work about programming (much of
it in support of the academic curricula on programming at Florida A & M
University) provided an important foundation, or stepping stone, in the path
towards understanding programming (both the process and product).
White's suggested method of analyzing programs (for content, style, etc.)
was adopted in a study by this author to determine if there were common
aspects among various programming documents. The results of the study

were documented in a working paper by Perkinson (1991).

2.2.4. Palmer

Palmer (1981) presented a comprehensive analysis of programming,
based on his review of various techniques (processes! of programming and
various formats (products); then, with an edited series of sample programs
(designed to provide an overview of various techniques).

Throughout his work, Palmer stressed that programming was
essentially a systematized way to handle complex information. Overall, the
book discussed the advances made in the 1970s (since the AlA published
Emerging Techniques-2). Palmer noted that the program determined the
scope and function of a facility, as well as assisting the owner to determine
the feasibility.

Palmer viewed programming as an "information processing system."
it was a method to accumuiate data, then organize, translate and

communicate the information.
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Palmer explained the evolution of programming masterfully, noting
the traditional role (as a list of client requirements) and then discussing the
modern role(s). He noted that the scope of programming objectives has
extended to: investigating and developing information, analyzing owner and
user needs, and evaluating design after construction and occupancy.

In The Architect's Guide to Facility Programming, Palmer presented
an excellent overview of programming process, product, and then presented
a series of cases studies of sample programs. However, he does not
address the concept of using the program (product) as a means to evaluate
work in subsequent phases of the life-cycle of the construction process.

Palmer presented the clearest view of why programming has evolved
to its present state--based on complex information requirements. He also
put programming in a useful generic perspective, as a systematized
approach to gathering, storing, and retrieving information. This perspective
is the essence of how the FPPM can be used as a product to support

programming.

2.2.5. Preiser

Preiser (1978) served as the editor for a compilation of articles about
facility programming. He also provided an introductory chapter about the
background behind current programming concepts and the evolution
leading to current programming practices. His presentation of other authors'
concepts was divided into three main areas: "Facility Programming” (a how-

to guide from five firms in practice); "Programming for Architecture and




Design” (discussed predesign issues in project development); and Research
for Facility Programming” (described various research methods).

Preiser was the first to collect and publish diverse views about
programming. His focus on human behavior and value systems contributed
to the development of the general category of programming information in

the FPPM entitled "social issues”.

2.2.6. Sanoft

Sanoff (1977) focused on the use of decision making tools to assist
the programming process. First, he discussed "preconditions to
programming” where the emphasis was on techniques to organize the
programming firm's resources. This section is followed by "Information
retrieval methods” which discussed how to identify and explore the design
problem, search for ideas, classify information, and generate (and evaluate)

alternatives. The information retrieval methods were categorized as follows:

collective decision methods

* comparison methods

* rating methods

+ visual preference methods

» descriptive and evaluation methods

+ design methods.

Lastly, Sanoff discussed "methods of transforming design information”

by explaining the link between programming and design. He presented six

20
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tools or "design models", which were based on client input/communication.
Then, five case studies were used to reinforce programming concepts.

Sanoff was interested in the facility user's perspective. He found that
a relatively small number of owner/operator organizations develop facility
data systems to assist their operation of the finished facility. Therefore, the
program could be the basis for these systems. An operator's actions might
include: documenting as-built information; developing data showing
"systems" information; showing facility restrictions (and attributes) relating to
operations; and developing operations procedures (manuals/checklists).
Beckett (1991) identified the importance of developing an information
framework for the facility operator; and his model served as the foundation

for the frame in the FPPM.

2.2.7. Programming Guidelines

Three different professional architectural societies are compared in
this section. These organizations offer guidelines to the programming and
design professional in their respective countries. The extent to which each

organization discusses programming follows.

2.2.7.1. The American Institute of Architects (AlA)

The AlA does not offer much direction regarding either the process or
product for programming in it's standard contract documents. The AIA
description of programming is found in Appendix B: "Programming
Definitions". The A Press sponsored guidelines for programming in

Pefa's Problem Seeking (all three editions) and Palmer's Architect's Guide
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to Facility Programming (1981); but neither of these guides was presented to
the practicing architect by the AlA.

It is unfortunate that the AlA's Handbook of Professional Practice
(1984) did not address programming in the degree of detail as the
Canadian and British architectural societies do. As a result, American
architects and planners are left with limited programming resources. They
have to rely on their background in higher education and any personal skills

they've developed through continuing education.

2.2.7.2. The Royal Architectural Institute of Canada
The Royal Architectural Institute of Canada (RAIC, 1977) does discuss

the programming process and expectations (resuits) in detail. They outline:

« Definitions peculiar to their view of programming (see Appendix A)
+ "The Program of Requirements” (Design Brief)--where they identify
the two main functions of the design brief, identify what it should

contain, and state the objectives

. Suggest a format for the design brief

+ Identify the importance of updating the design brief if (and when)
changes occur that affect the content of the program

» Identify the function, content and application of the "Requirement
Stage" of the job (according to RAIC: "the stage where the client
identifies a potential project, collects pertinent data, prepares his

program of requirements and selects the Architect”.
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The RAIC methodically identifies the various phases of program

development, and offers a suggested format for presenting the program.

2.2.7.3. Royal Institute of British Architects

The Royal Institute of British Architects (RIBA) offers comprehensive
guidelines for their architects and planners (1965, note that the current
literature was not available for review, but the review of the 1965-67 editions
of "The Project (Planning)-2, The Techniques and Methods" vol. 4, part 3
handbook showed a greater level of concern about programming than the
AlA displayed). A significant aspect of this work was the British method of
presenting the programme (product) in two levels of detail (first brief and
second brief). The significance of this distinction is discussed as the two

levels of detail in Chapter 3 of this study.

2.3. PRODUCT MODELS

Product models represent complex information about something
physical, i.e., a building, by simplifying the elements that comprise the
whole. These models were initially developed for the AEC industry in the
early 1980s. Khayyal (1990) researched various product modelis (i.e.;
General AEC Reference Model (GARM), RATAS, Turner's building system
model, Martin's distribution systems model, etc.) and identified the aspects of
current AEC product models that were relevant to his master builder's
information framework for project developers. The product model in this
thesis is based on that research, and is related to research entitled "An

Information Framework for Facility Operators” by Beckett (1991).




2.3.1. Khayyal's Product Model Architecture (PMA)

The Product model Architecture developed by Khayyal (1990) depicts
two different types of information: building levels and discipline breakdown.
The model sought to identify the generic information necessary to describe
building components (products) in increasingly greater levels of detail.
Khayyal identified five attributes that further describe the components of a
facility. The attributes (form, function, economy, time, and mechanism) also
identify the relationship between the building levels and disciplines (see
Figure 2.2). Khayyal studied a master builder's viewpoint. However,
another researcher in the Computer Integrated Construction program at

Penn State, Beckett, considered the facility operator's perspective.

2.3.2. Beckett's Facility Operator Information Framework

Beckett identified the information needs of a facility operator (using a
major university's facility management program in his case study). He
considered the various AEC product models, and used aspects of the PMA
in conjunction with the Construction Specification Industry's classification
system to develop a Facility Operator Information Framework (FOIF). The
FOIF is shown as Figure 2.3. The FOIF used an address coding scheme
(comprised of "system," "level,"” "vantage," and "index") to access information
needed by a facility operator. An "information code" is also incorporated that

identifies the type of information an operator might need to access. For

24




25

BUILDING
DISCIPLINES

Product Model
Architecture
(Generic Information)

R

. Product Data Information
.(Specific of "Real” _ijects)

Figure 2.2: Khayyal's Product Model Architecture [1990, p. 79]
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example, the warranty information or test dat? ‘ar building equipment items

fall into this category.

2.4. LIFE CYCLE OF PROVIDING A FACILITY

According to Sanvido (1990a) the life-cycle of the construction
process encompasses the following processes: manage, plan (program),
design, construct, and operate. This context of the facility life cycle was
outlined in the Integrated Building Process Model (IBPM). The term
"construction life cycle" refers to the entire process of providing a facility; it
doesn't refer to the construction phase only.

The IBPM is significant to this thesis because it clearly describes the
full life-cycle of construction in both process and product terms. Figure 2.4
shows the process depicted by the IBPM. Figure 2.5 represents a simplified
view of the IBPM, where the product is highlighted. In this context, the
program is the product of the planning phase of construction. The program
is used to develop schematic and detailed design documents. The program
could also be used as a standard to compare the pertormance requirements
identified initially (in the program) against those found in the design,

construction, and operations phases of the work.

2.5. RELATIONSHIP BETWEEN PROCESS AND PRODUCT

The schematic representation of the programming process and

product (Figure 2.6) shows the product as an input to the next phase of the

27




28

(6s1 *Bd ‘00661 ‘opiaues) A1ll1984 9pIA0Ld J0 Sjusuodwiod--g [9A8T (H'T ounbi4
‘A9 A3XMO3HD :Ad ALTIOV4 3AIAOHd ‘31LIL 4 '3A0N
NOIWIYHO ALIIOVS h
FOTTIMONN ANINIFOVNYN ALNIVE —~
4 vas N SIINOSI
SNOILVH IO ALWOV 4 y
- ALTNOV4 IWVNOLUWIO[ S - Ty - JOVNYIN - .«wo_
wooma_;ozx SNOILYHYIJO— | mﬁdm_%&(w
y " [ <1 g ab ALHOV4 m T
m A v wvaL m
b b m 3 NOILONYLISNOD H
§ Bl 5 3
Y~ 30N33dX3 LSNOD V4 ~ R — .—gﬂﬁwﬁw - SIINOEIS NAVIVAY m

SININNDOO0 HLSNOD-190d ﬂ <

NOILLOMHLSNOD

SININNOOA SNOH.VHILO

- L

FONINIIIN3 NDISIO ALNIOVY

W "o
.

FONIMIdXI
ALINOVS

‘ONI | ALNMEGIAYEIIO

r FONIRIIAXI ONINNY ALNIDVS _

SIWNOCRI TWYUAVAY

{d3d) NV id NOLLNDIX3I LOINOMd “ :7 ]

-’

SNOILVH IO

_\

1OVHINOD

NOILOM LSNOD




29

(291 “6d 20661 ‘OpiaueS) NdEI @Yl JO ,SIudwe|] 19Npoid,, oYl :§'Z 8inbj4

JOVYNYN

‘A8 G3MO3HO ‘A8 sjuleljsuo) jeuseix3y pue sjuews|3 1npold ‘ALITIOVS IAMAOHC ‘Il 34 300N
ALNOVS
TYNOILYHILO
<«——o
ALIMNOVY
31vH3do ALIIOVS
3LONHLSNOD
| O
‘OINI
"HLSNOD ALINOVS
10NYISNOD
us ) h
9 Ho:.(!mou:.
. NOIS3
ALIOY4
NOIS3d
EIU
.
MOILVINHO NI ONIN ALTVOVS
esayd Bujuue;d eyl JO K2nposd o1 Jo Buo § wWeiboid ey, N NY W
Vo
ALTNOVS
N \ELY
aus\____| ALMIOVSY ALNOVA




30

1onpoid pue §s8201d Bujwwesboid aul jo uojejuasasday opewsydss :9°g a4nbid4

LUO0IONIISU0d Jo 81040 8)l| 8yl Inoybnoayy peiddy, ABojopoieiy uopen|eA

] u
BUSID SR 11T 7o)
eoueuaiuey % sdo uoNoNIISUCY eusjuQ ubiseg
§59204d
ed ub Bujwweiboid
y $58001d
AReI PRIsu0)
i soopuisep | _ ||/ _ weiboid
pajie1ep 5npo) pejielap
1onpoud poid

1onpoid npasd s,00p ubisep wesBoxd
ssado.d ssaoold mewoyos || -1~ oljewayos

|
<l < yoeqpee < ) .b
syoeloid einyny 1o} seunepinb Buiwweiboid/ubisep dojersQ r

I
wes) Ayjioe) « *
S80IN0SOI »

eap Aujioey -
saseyd oy} jo e o} indu §5900.d

i8] obeueN



31
process. This is consistent with rules established for the IBPM (Sanvido,
1990a). The schematic figure also identifies the two levels of programming
and design detail suggested by Pefa (1987). The purpose of Figure 2.6 is
to show the relationship between process and product.

The product of a given phase becomes the input to the subsequent
phase. For example, the program is a product of the planning phase, and
provides input to the design phase. The product is a physical and tangible
link between the phases. The process that leads to the product is less

tangible; but the quality of the process is often reflected in the product.

2.6. DISCUSSION--CURRENT INDUSTRY NEEDS

The AlA does not provide clear guidance related to either process or
product aspects of programming (even though the AIA Press has published
work on programming). Also, the AlA standard contract documents stipulate
that the owner shall provide the program. However, this requirement is
unrealistic, because most owners do not have the training or experience to
compile a program. As a result, the architect may inevitably program the
work, without adequate compensation (resulting in placing a low priority on
both the programming process and product).

There is no clearly established method of gathering, storing, retrieving
and updating the programming information for a facility proiect. While some
firms have developed standards of practice for developing and preséenting
program information, this is the exception, not the rule.

There is no procedure or methodology for using the performance

criteria established in the program to evaluate subsequent phases of the life
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cycle. Post occupancy evaluations (POE) are being conducted by various
firms (Victona University, Daish et al. ,1982; Preiser, 1982; the National
Building Technology Centre, Boyd and James, 1988; among others) but
POE focuses on feedback (to the program) only after construction is

complete--not before.

2.7. SUMMARY

Programming is a unique and distinct aspect of the planning process.
As such, it has its own terminology (which is presented in Appendix A for
clarity). The process of developing a program, then presenting it to the
owner (and other members of the facility team) is important, however this
thesis focuses on the program as a product.. The program is the foundation
for design development. It is also dynamic, and may require revisions
throughout the life cycle of construction. Currently, the AlA doesn't present
guidelines for handling the process and product of programming. Therefore,
there is a need to develop an information framework suitable for both.

Chapter 3 describes that information framework.
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Chapter 3

THE FACILITY PROGRAMMING PRODUCT MODEL

3.1. THE FACILITY PROGRAMMING INFORMATION
FRAMEWORK

This chapter develops the criteria for structuring the information
framework and describes the FPPM development. The various stages of
refinement to the model are identified. Lastly, the structure and rules for

using the final version of the FPPM are discussed.

3.1.1. Criteria for the Framework

The criteria that should be satisfied to meet the information framework
requirements of a facility programmer are described below. The criteria are
based on a combination of the criteria for Khayyal's Product Model
Architecture (1990) and the programming literature (as discussed in Chap.er

2). For each criterion, the criterion is stated, then it is discussed.

1. Consistent Framework: Provide a consistent structure to
contain programming information. The framework must provide the

ability to gather, store, retrieve, and update information. The
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framework in the FPPM was based on similar structures established
by Khayyal (1990) and Beckett (1991).

2. Open Framework: Information related to specific categories (at
various levels), would be applied to a given proiect as the project's
information needs dictated. For example, if "social issues” information
related to user behavior patterns isn't available, or needed, by the
facility team, that portion of the framework would not be utilized. Only
information needed by the facility tean would be applied to the
framework.

3. Comprehensive: The product model must be able to handle
any of the information elements required by the facility programmer.
The types of information (elements of the model) must be established
to account for any product information requirement.

4. Evaluation and decision making tool: The program must be
useable as a vehicle to analyze the priority and value of the building
requirements.

5. Accessible later in the life cycle: The FPPM must provide a
product that has the capacity to carry information forward to each
stage of the life cycle. The FPPM should contain information t.2
owner's representative needs to effectively communicate with other
members of the facility team, resulting in satisfying the owner's facility
goals and requirements.

6. Contain only essential information: Avoid "data clog". When
gathering information, discard nonessential information. Instead, use

only information which is essential to a given building level or system
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in a given general or specific programming information category.

Pefa (1987) calls this "getting to the essence.”

3.2. DEVELOPMENT OF THE FRAMEWORK

This section describes the evolution of the FPPM through three
successive generations. The initial conceptual model (FPPM1) was based
on the literature and the author's experience in facility programming and
incorporated the performance criteria above. The second generation FPPM
(FPPM2) was developed after reviewing 15 sample programs to see if
various products (programs) had common characteristics, format, or
information elements. The third generation model (FPPM3) resulted from
refinements made after a review by industry experts. The initial stages of the
model's development and refinement are not included in detail in this

chapter for the purpose of brevity. The process is briefly outlined below.

3.2.1. Conceptual Basis for the Model

Khayyal's product model (1990) was refined by Beckett (1991) to
include information needed by a facility operator. Khayyal's and Beckett's
models were compared to programming information requirements. Then,
programming specific information categories were included in the FPPM

structure. Information not needed in the program was not considered.
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3.2.2. The First Generation FPPM (FPPM1)

The FPPM1 included information at a level of detail which was too
specific to be useful in the initial planning stages. For example, it contained
the building level information shown in Khayyal's PMA (1990) (e.g. project,
building, floor, room and component were all levels of detail proposed by
Khayyal). This building level code allowed more detail than is required by a
program. This was changed to a binary code, called "level” in the FPPM,
which maintains what Pefa and RIBA discuss as two levels of programming
information (initial/schematic and detailed).

There were also eight categories of programming information in the
FPPM1. "Historical" information was changed to "preprogram” to improve
clarity. The categories "Behavior" and "Values” were consolidated into a

"Human Factors” category in the FPPM2 (this category also changed later).

3.2.3. The Second Generation FPPM (FPPM2)

The FPPM2 was modified after reviewing 15 facility programs. The
study was conducted by this author in May, 1991, and was entitled "A
Summary of Program Evaluations". This section introduces the nature of the
analyses of those facility programs and educational specifications at the
summary level and detailed level. First, the scope and objectives of that
study are outlined. Concluding remarks then summarize the important

realizations in the study.




3.2.3.1. Scope

The programs were analyzed in order to provide a basis for the
review and refinement of the FPPM1. The program analysis occurred in two
stages. After the 15 programs were reviewed, nine were selected to receive
a summary level review. Then, three recommended formats (ways to
organize the program) were shown on the analysis matrix (so they can be
compared to the programs). Afterwards, two of the best programs were
reviewed in detail. The objectives of the analysis relate to the development

and refinement of the model.

3.2.3.2. Objective
This study had three primary objectives. These objectives were

satisfied in the study and are stated here:

+ Test the FPPM1--provide a basis for the development and refinement
of the FPPM1's structure (framework) and rules for use.

» Provide familiarization with industry standards for programming
(format, content, etc.).

« Test commonality--determine what (if any) common characteristics

various programming documents possess.

3.2.3.3. Summary of Observations

The FPPM2 was simplified by combining information relevant to both
the human behavior and values categories into one category called Human
Factors. Often, information related to either human behavior or values

really fits into both categories, so consolidation makes sense.

37
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Programming information is developed in the planning phase, and
relates most strongly to the design phase. However, using the program to
verify performance criteria, or to ensure the program is updated as changes
are made throughout the life cycle is still valid.

Programs reviewed consistently contained level-one (schematic)
programming information. Some programs were developed and presented
in more detail (level-two). The increased level of detail is appropriate to
some situations (otherwise the programmer would not have spent the time
and energy to gather, analyze and present it ). This aspect of the model
should remain, and the product should reflect the level of information

required by the members of the "facility team”.

3.2.4. The Third Generation FPPM (FPPM3)

The FPPM2 was presented to three industry experts for their review
and comment. The professionals reviewed the model, and the rules for
using it. Refinements were then made to the model based on feedback from
the programmers and designers

Each professional was (or is currently) affiliated with teaching
programming and/or design; and has at least 20 years of practical work
experience in the profession. A sample of the questions asked, and
feedback received during the interview portion of the industry review is
presented in Appendix C. The next section identifies the elements of the

FPPM and describes the rules for using the model.
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3.3. ELEMENTS OF THE PRODUCT MODEL

The coding scheme and information display of the FPPM is presented
as Figure 3.1. The model contains a series of categories of information,
codes, and "cells". The "cell" represents the area in the framework where
either a category, code or "information display” would be represented. The
coding scheme allows the user to access information in the model, or to
organize the presentation of the information contained in the model. A
sample of how the coding scheme would work is shown and the coding

schemes are described in the next section.

3.3.1. Coding Scheme

The FPPM defines a coding system, as well as an information display
for 6 types of programming information. The classification system has two
parts: 1. the address code--which acts as an "address" to categorize
information; 2. the utility code--which represents the priority of an element
of information relative to the project. Each coding scheme is described

below.

3.3.1.1. Address Coding Scheme

The address codes are level, general categories of programming
information, system and graphic link (see Figure 3.2). The address coding
scheme represents a way to access (input or update) information in the
program by identifying the level, type, or discipline related to that

information. A description of the four address codes follows.
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Level--defines the level of detail demonstrated by the program
information. It is shown as level 1-initial/schematic or level 2-detailed.
For instance, the quantity and type of special equipment in a room
would be level 2 information.

General Categories of programming information used in the FPPM
are broken into three categories: "hard issues”, "soft issues” and
"preprogram issues". Hard issues are objective in nature. The hard

information categories are:

1. Economy: The efficient and sparing use of the means available
for the end proposed. Economy implies an interest in achieving
maximum results from the initial budget and the maximum
cost/effectiveness of the operation and life cycle costs. (Pefia, 1987)
2. Schedule: The project schedule, or time lines. This also deals
with the influence of history, the inevitability of change from the
present and with projections into the future. (Pena, 1987)

3. Function: How the design product will work to assist in the
performance of the job it is intended to support. Function is also the
way people and things will move about to complete the tasks they

have to do (Pena, 1987). Some examples of functional issues follow:

Performance Criteria is an element of function defined as--Those
requirements stemming from the unique user needs in terms of the

physical, social and psychological environment to be provided.




These will involve the adequacy, the quality and the organization of
space (Peiia, 1987).
Code issues: those regulatory requirements which must be satisfied

to protect human safety and in order to obtain project approval.

Soft issues are subjective in nature. The soft information categories

are social issues and form. Each is described below.

4. Social Issues: The various demands that society places on a
project comprise the social issues. Some examples of this type of

information follow:

Behavioral Factors: Those requirements stemming from the
generalized human needs in terms of the physical, social and
psychological environment to be provided. These human needs
involve such general categories as self-preservation, physical
comfort, self-image and social affiliation--initially expressed as
specific goals.(see human requirements, Pefa, 1987).
Political/Community issues. Those requirements identified by the
local "community” (or board of directors) that must be considered to
obtain necessary approval(s) for funding, siting, zoning, etc.
Architectural values: As they relate to architecture, are categorized
as being one of three types (Hershberger, in Programming the Built
Environment (Preiser), 1985): "enduring values™ (firmness,
commodity, and delight), "institutional values” (continuity or history of

development), and "circumstantial values” (i.e., environmental--site,
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climate, urban context, etc., societal--cultural, legal, community, etc.).
Do not confuse this definition of values with the "value” cell of the
FPPM.

5. Form: In design, form means the shape and structure of a
building as distinguished from its materials. In programming, form
refers to what you will see and feel, avoiding the suggestion of a
design solution. It's the "what is there now™ and "what will be there.”

(Peiia, 1987)

The last category is "preprogram information”, which can be a
combination of hard and soft issues; it is critical to the success and validity of

the program. A description of preprogram information follows:

6. Preprogram Information: Information relevant to the
programming of a facility that was assembled before the program was
initiated, but is instrumental in supporting or clarifying elements of the
program. Examples are: feasibility studies, site selection studies,

master plans, etc.

Specific programming categories representative of those associated
with each general category above are shown on Figure 3.3 and 3.4. The
listing of specific categories are presented based on the site and/or building

level information.
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3.3.1

System--defines the discipline involved in a particular aspect of the
program; (i.e., civil, architectural, electrical, etc.) Each of the
disciplines involved in the building process would have a need for
information related to their discipline. This code allows for information
to be sorted and presented according to which design, construction or
operations professional needed it for a given discipline.

Graphic link--a number that relates a concept to a graphic image
(drawing #).

.2, Utility Coding Scheme

The utility coding is a way to show the importance that information has

to the programmer (and other members of the facility team). There are two

codes shown in the model (see Figure 3.5). The first represents the priority

of the information. The second identifies its value. Each is described below:

Priority--the priority is categorized as being in one of four levels and
represents how critical the information is to the success of the project

as a whole. The categories are described below:

1. Mission Essential: This element of the program must be
satisfactorily identified, understood, and included in the program for
the facility to be usable by the organization. in other words, the
organization can not function as they need to if this aspect of the

program is not satisfied.
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2. Safety/Health: This element of the program should be resolved
in order for workers, visitors, or people passing by the facility to be
safe. Life-safety code issues are excellent examples of information
having this priority.

3. Valid Requirement: These requirements are bonafide "needs”
(as defined in Appendix A), but they don't fall into one of the first two
categories. The impact of not providing these is not as significant as it
would be with either mission essential or safety/health requirements.
4. Nice-to-have: These elements of the program are just as the
title implies. These requirements fall into the "wants” category, as it is

defined in Appendix A.

Value--a relative means of comparing different categories using a
common basis. For example, when soft issues (like social issues) are
compared to hard issues (like schedule) there needs to be a common
basis for comparison. The recommended basis (scale) for
comparison is cost. The cost should be based on a given date. Cost
can either represent the cost to provide something (i.e., the cost of
buying air conditioning equipment), or the cost of not providing
something. The value cell would be used as a "tie-breaker” when
analyzing two types of information that have the same priority level.
For instance, take th2 political decisiun regarding how much of the
open athletic field should be consumed by the building foot print.
Politics demand that the building occupy very little of the site.

Compare the cost of a larger building foot print , the cost of adding
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another story to the facility, and the future cost (impact) of not
providing the space. Now, the decision making body can compare
the information on common terms and can decide which alternative to
select, based on the cost and political ramifications associated with
each alternative. This process demonstrates how the value cell can

be used to support the evaluation of different "trade-offs".

3.3.1.3. Information Display

This field in the frame woulid display any type of information related to
the information shown in the coding structure. In essence, this "cell" is part
of the skeleton to the framework, and the meat is what is shown in the
information display. The information could be graphic (a sketch, schematic,
bubble diagram, etc.) or textual. The composite view of Figures 3.1-5 is
shown as Figure 3.6.

The following examples outline the type of information that might be
found in the various cells, and are reinforced by a sample sketch of what
information might appear in the "information display” area. Figure 3.7 shows
the coding scheme for schematic information (level-one) and a sample
display in the information display field. In this example, only the address
codes are utilized for this particular information related to the "form giving”
considerations on the project. A "1" would be assigned to level and "Form"
would be assigned to the general category of programming information. The
system is "Architectural” and the graphic link would retrieve a sketch of the
relationships between the elements that contribute to the form of the facility.
Please note that the arrows shown on Figure 3.7 represent a link to other

information, but assume no directional role.
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in another example, if the user wanted to retrieve detailed information
about the functional requirements for a heating system, he/she would assign
a "2" for the level, "function” for the general category of information, and
"HVAC" for the system. The system has a hierarchy to show the various
types of HVAC systems available. Heating would be selected from those
options. The function aspect of the general programming information would
also be selected (see Figure 3.8). There are various specific-information
categories associated with the function of the system. The result of this
inquiry through the address codes might result in a schematic representation
of the performance criteria for the heating system. Any graphic media

related to the information could be accessed through the graphic link.

3.4. CONSIDERATIONS WHEN USING THE MODEL

Etfective communication with members of the facility team is a critical
aspect of gathering information, storing it, and making subsequent retrievals
or updates. In this section, the general rules for using the model are
presented. Afterwards, the guidelines for gathering, storing and retrieving

information are identified. The general rules for using the model are:

» Programming is a two phase process. Initially, schematic information
is gathered, organized and presented. Then, additional details are
included as the program develops.

» Distinguish between "wants™ and "needs" (Pefia, 1987). The priority

code in the FPPM allows the user to assign a relative priority to the
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information, based on how important the information is relative to the
facility team's needs.

« Use the FPPM as a checklist to see if all of the general (and specific)
programming information requirements were considered at the
appropriate level of detail for the facility team.

*  Avoid "data clog” by discarding nonessential information.

These guidelines for using the model should be considered when gathering,

storing, retrieving, analyzing, or updating information.

3.4.1. Gathering Information

Initially, gathering information (in order to understand the nature of the
facility requirements) is the primary task for the programmer. The model can
be used as a checklist to see if all of the general (and specific) programming
information requirements were considered at the appropriate level of detail
for the facility team. The level of information is important, because the need
to gather schematic versus detailed information will vary based on the
contractual relationship between the designer and programmer and the
nature of the building type being programmed. For example, a hospital will
require a more detailed definition of the facility requirements than a single
family residence.

The product model can serve as a reminder or guide in identifying
what type of information should be gathered, or perhaps more importantly,
identifying what program information elements hzve not been gathered.

Ultimately, the facility team will decide what format the information should
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take, resulting in a program that meets their needs. The process of
gathering information doesn't change with varying building types, even

though the type and level of information probably will.

3.4.2. Storing Information

Information is stored in the model based on the code that ties it to a
specific "cell" in the framework. The overall "address” for the individual
frame is @ summary of the individual codes that are related to specific
programming information. The information codes are shown on Figure 3.1,

and examples of the coding scheme are provided as Figures 3.7-8.

3.4.3. Retrieving Information

Accessing information in the framework is essential when developing,
evaluating, presenting or updating the program. Once information is
retrieved, it can be viewed, or updated (modified) as required. Here are

some of the ways to retrieve information:

1. Enter the address of the information needed.

2. Go to the general programming information category related to the
information, then search those fields.

3. Sort information according to discipline, then narrow the search by
identifying the priority,level of detail, or general programming

category.




3.4.4. Analyzing Information

The program can be a tool to assist the decision making process. As
such a tool, the value of programming information carries great significance
when using the model. "Value" is a way to compare soft issues equally with
hard issues by developing a common baseline for the comparison. The
value that a certain member of the facility team might place on a specific
project issue can not be generally defined. However, the need to compare
objective issues on a consistent basis with subjective issues is easy to
recognize--consider the old adage "comparing apples to apples”.

William P. Ross (see Appendix C) suggested that the common basis
for comparison should be cost. His rationale is that cost is typically the
lowest common denominator. For example, the cost of using brick versus a
decorative concrete block for the exterior skin of a facility to improve the
organization's image will allow the decision making body to compare the

alternatives with other hard issues on an equal basis.

3.4.5. Updating Information

Updating the program with modifications to the facility requirements is
a critical aspect of the overall process. The need to update the program is
typically based on either changes to existing information, or new information.

To update information, you would first access the appropriate frame.
Then, make whatever corrections, additions, or deletions are required. Only

personnel granted access rights (by the owner or programmer) to the
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program would be able to make modifications. Modifications would record
the date and time the change was made and the person responsible (and

accountable) for the change.

3.5. SUMMARY

The model establishes the framework/structure for the program. It
creates a systematic way to store, manage and retrieve programming
information. The facility programming guide (presented in Chapter 5) uses a
checklist format and is an extension (and further development) of the
considerations for using the model. It enables the user (owner's

representative) to:

1. Gather information for the program i.e., ensure relevant information
related to the general program information categories is gathered,
analyzed, evaluated, organized and presented to the designer.

2. Extract needed information from the program, i.e., test how well
programming criteria is being met during subsequent phases of the
life cycle (design, construct, operate). Here, the focus is on the
relationship between programming and design; and regards how well

the programming criteria is being met by the design solution.

The case study addressed how information was gathered, presented and
evaluated during the life cycle of construction and is presented in the next

chapter.
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Chapter 4

FACILITY PROGRAMMING CASE STUDY

4.1. GENERAL DESCRIPTION

This chapter outlines the case study by describing the scope and
objectives of the case study, then the methodology used in the research.
The project familiarization and interview process and objectives are
described. The role each owner's representative (OR) had in the execution
of a project is then identified. Lastly, the findings of the case study research
are presented.

The FPPM was applied during the case study portion of the research.
The model was tested using case study data from four pairs of public sector
projects in various phases ¢’ the construction life cycle. These projects were
chosen in order to study how the programming information needs change
over the life of a project. Each pair represented a phase of the project life
cycle. Project size, complexity, funding, and method of programming were
intentionally varied in order to represent the diversity of projects managed by

this owner.
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4.2. SCOPE

Projects were selected from a large university's main campus facility
management program. The structure of the organization that manages the
facilities is shown as Figure 4.1. In this thesis, this organization will be
referred to as the Office of Physical Plant (OPP). OPP can support planning,
programming, design, and construction/project management operations in-
house, or can contract to have some or all of these services provided by
outside AE firms. Funds to provide facilities (renovation, construction,
leasing, etc.) come from various public sources.

A variety of projects were intentionally chosen. The characteristics
that were varied include the project's complexity, building type, or method of
programming. The nature of the renovation or construction effort was also
different among the projects. For example, some projects required new

construction, while others involved only renovations to existing facilities.

4.3. OBJECTIVES

There were two principal purposes when structuring the interview
questions. The first was to verify completeness--that necessary
information was included. In this case, the project programs were compared
against the FPPM to test the adequacy of the program. The second
objective was to identify criticality--what information was essential and
why. Each OR was asked to summarize the critical elements of the

program.
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The results of these objectives are outlined in section 4.6 and more
detailed information is presented in Appendix D The lessons learned from
the case studies were structured as guidelines for the owner's
representative. In order to understand the perspective each OR had, it is
important to look at his/her role with respect to planning, programming or
managing the projects. The OR's relationship to the project is discussed in

section 4.5.

4.4. METHODOLOGY

This section identifies the method of gathering data during the case
study. First, the project familiarization phase is discussed, then the interview

process is outlined.

4.4.1. Familiarization

Data was collected through background investigation and interviews
with project level owner's representatives. The first phase of the case study
involved becoming familiar with the general scope of the projects. Project
familiarization was accomplished by reviewing related feasibility studies,
master plans, any available programming documentation, plans and
specifications, and as-built information. After the background investigation
was completed, interview questions were developed for the ORs associated

with the various projects.
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The project codes, phases, and basic background information is
shown on Table 4.1. These are the project codes: planning (PL), design
development (DD), construction (C), and post occupancy (PO). The general

scope of each project is summarized below:

PLANNING

« PL 1: New technical research space; need 100,000 net assignable
square feet (NASF)

» PL 2: Renovation of existing space, to be leased by University
DESIGN

* DD 1: Renovation of technical laboratory space--ventillation,
laboratory tops, AC, etc. (NSF matching funds- which presented major
project constraints)

- DD 2: New research, instructional, and feeding facility; 35,000
gross assignable square feet (GASF)

CONSTRUCTION

« C 1: Renovation of existing laboratory space to support new
research programs

» C 2: New construction--5 story building with 28 classrooms and
administrative office space; 90,000 GASF

POST OCCUPANCY

» PO 1: New construction--three story "generic" research laboratories
to be used as temporary space; 33,000 GASF

* PO 2 : Renovation of previuus kitchen space for office and

administrative purposes; 1900 NASF (being leased by University)




Table 4.1: Summary of Case Study Projects by Phase

PHASE # OF USING | COST PROGRAM DESIGN

* PROJECT AGENCIES - 8Y BY _
PLANNING

« PL 1 2 $ 10 Million AJE * A/E

+PL2 6 (Leased) $1.5 Million | IH A/E by owner
DESIGN

+DD 1 1 $2.3 Million IH A/E

-DD 2 1 $6 Million A/E** A/E
CONSTRUCTION

+C1 3 $6 Million IH A/E

+C2 2 $11.2 Million | AJE** A/E

POST OCCUPANCY

- PO1 1 $3.4 Miliion | A/E** A/E

*PO2 1 (L.eased) $.3 Million VH A/E by owner
Key:

* The program is not yet fully developed

** A "tirm" (separate) program was not developed

I/H- In-House (work was done by the university's staff)

A/E- Architect/Engineer (work was done by contract)

# of using agencies- how many different organizations were using the

space.
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4.4.2. Interviews

Fifteen interviews were conducted with project level ORs. The
different ORs are discussed in the next section. The ORs interviewed for the
various projects are shown on Table 4.2, categorized by the role each

played in the project. The ORs were interviewed to determine:

*  What programming methodologies (gathering, storing and organizing
information) were used?

*  What programming information in the program was most critical to
them?

« Was the program document used during the life cycle? If so, how?

+ What were the strengths and weaknesses of the programming
process and product?

« Could the facility have been better if program information was utilized

during all phases of the life cycle?

The link between planning and design was emphasized, by
conducting interviews with the full range of ORs for the design projects. A
complete set of the questions used during the interviews is provided in

Appendix D.




Table 4.2 Summary of Owner's Representatives Interviewed:

PHASE Planner Facility Project Programmer
| - PROJECT Coord. Manager
PLANNING
* . *k
- PL 1
° ° °
«PL2
DESIGN
*
® ( J
+DD1
° °
- DD 2 ¢ (user)

CONSTRUCTION

C1 ® [ ]
-C2 *
POST OCCUPANCY

PO 1 *
-PO 2 *
Notes:

® |ndicates the OR was interviewed in this phase

indicates the FC acted as the planner for this project

* %
Indicates the program is not yet fully developed for this project
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4.5. OWNERS' REPRESENTATIVES

Four different types of owner's representatives were interviewed
during the case study. The next section identifies their titles and discusses

their roles and responsibilities related to the project.

4.5.1. Facilities Planner/Resource Manager

The facilities planning and resource management (RM) staff ensures
valid project requirements are represented to the decision making body
(bodies) of the university for approval to fund construction/renovation. The
RM staff supports the university's strategic goals regarding construction and
renovation, as well as acting as the initial interface between OPP and the
FC.

4.5.2. Project Manager

The project manager (PM) is assigned to a given project early in its
life cycle. He/she works with the using agency to develop the initial
program, then to coordinate project schedules and the selection of design
services (if applicable). The PM also conducts design reviews and monitors

construction progress.
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4.5.3. Programmer

The programmer is the person who develops the program for the
facility renovation or construction project. In-house programming us usually
done by architects and/or engineers in the Design Services section. In the

past, some programming was done by the facility coordinator.

4.5.4. Facility Coordinator

The facility coordinator (FC) is the College level representative for the
"using agency” and acts as a liaison with OPP. The FC manages the
college's facilities as well as minor and major construction programs.
Although the FC's role varies slightly between various college's or schools,
his/her responsibility is to ensure that individual departments or research
centers have clearly communicated their requirements as users of the facility

to OPP.

4.6. CASE STUDY FINDINGS

The findings are presented in two general categories: completeness
and criticality (as they were defined previously in this chapter). General
remarks and observations are presented in the summary which follows.

More detailed case study data is presented in Appendix D, along with
a sample of the interview questions. The appendix also summarizes the
results from the background investigation and interviews. The significant

findings from the interview s follow.
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4.6.1. Completeness (Based on the FPPM)

A summary of the information contained in the facil.y file, and/or the
facility program for each project is shown as Table 4.3. Table 4.3
summarizes the completeness of the various programs and highlights the
critical information. The table also separates hard and soft issues and
provides general remarks applicable to each program.

Overall, none of the facility programs (as they were defined in the
project records) contained all the information specified in the FPPM.
However, the ORs interviewed agreed the information categories proposed

in the FPPM should indeed be presented in a program.

4.6.2. Criticality

The information "most” critical to a project was typically specific to the
goals/constraints of that project environment. However, budget was a critical
issue in all but one of the projects. Ensuring functional issues were
satistactorily addressed was critical in al! projects, especially in more
technical facilities where performance criteria were essential (i.e., research
laboratory space).

Typically, functional issues are identified in any program. Preprogram
information was seldom referenced in the program. Social issues were
typically identified, especially if involving unusual regulatory compliance

requirements. References to the project schedule and budget were often left
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out of the program, but were a critical part of the facility file. Social issues
were only critical when they involved sensitive political issues. [f the politics
surrounding a social issue affected approval from one of the decision
making bodies, then it was critical. Time (the project schedule) was critical
more often than not. The form of the facility, or of the spaces within a facility

were usually a response to the function of the facility.

4.6.3. Summary of Other Interview Results

This section summarizes responses to some of the key questions
posed during the interview process. One of the desirable characteristics of a
program identified in this thesis is the ability to use the program as an
evaluation too!l during the life cycle of construction. The following tables
summarize the results of interview answers related to evaluation. Table 4.4
tabulates the responses to the question "can the program be used to
evaluate contractor performance and the performance of the completed
facility?” Tables 4.5 and 4.6 provide examples of other program information
useful to the OR in evaluating the construction and operations phases
respectively.

The programs usefulness in evaluating the design product is easily
understood. There is a direct relationship between the problems
(requirements) identified by the program and their synthesis (solution)

during the design process.




Table 4.4: Using the Program to Evaluate Construction and

Operations of a Facility

Question: yes no

Can the program be used to evaluate 15 0
contractor performance and the
erformance of the completed facility?

» Use during construction 15 (2 had a 0
qualified "yes")
» Use during operations 15 0

Note: These were the qualified "yes" responses.

1. There is an indirect relationship between the program and
construction--through the contract documents. Since the program
was used to develop the design, then contract documents, there is a
link between programming and construction.

2. The contract documents should be used. The program'’s design

intent is useful, but could only be used informally.
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Table 4.5: Program Information Useful to Construction

Evaluation

What information was/is most useful to evaluate the | Number of times

construction of the facility? this answer was
iven

+ Building system performance criteria 7

* Quality 7

» Time 5

 Function 4

Note: Other suggestions included the installation of equipment, the
number of change orders (checking to confirm design intent), size and

cost.

Table 4.6: Program Information Useful to

Operations Evaluation

What information is/was most useful to evaluate the | Number of times

operations of the facility? this answer was
iven

» Function 9

» Building system performance criteria 6

Note: Other ideas mentioned by the ORs included facility utilization,
size, utilities, quality, productivity, and performance of the research
space. These are specific functional or system performance criteria

issues--reinforcing the importance of that information.
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4.7. CONCLUSION

The results presented above reinforce the information presented on
Table 4.3, that the hard issues, function, economy and schedule, are critical
elements of the program. Since building system performance criteria are
considered functional requirements, function is the most important type of
information when evaluating construction or operations phase performance.

The program needs to have a current information. Unfortunately, in
two cases (projects DD 2 and C 2) a program was either not developed, or
was not updated as major scope changes occurred, resulting in substantial
project delays. This was seen as a mistake and the common consensus
among ORs was that a program should be developed before design. The
result--the university studied has recently made policy changes reflecting the
lessons it learned. Currently, a "programming committee” is established at
the onset of every project and initial in-house programming is conducted
before outside design professionals begin either programming or design.
The committee focuses on getting using agency input early in the
programming process, then establishing and maintaining close
communication between the various members of the programming team.

The FPPM was confirmed by the OR interviews as a valid framework
for programming. Based on this case study, suggested guidelines for

developing the program and evaluating criteria are presented in Chapter 5.
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Chapter 5

FACILITY PROGRAMMING GUIDE

5.1. GENERAL DESCRIPTION

The Facility Programming Guide (guide) presented in this chapter is
developed using the literature and lessons learned from the case study
projects. The scope of the guide is consistent with the scope of this thesis.
In this chapter, the objectives of developing the guide are outlined, the users
of the guide are described, and starting in section 5.4, the guide itself is
presented in its entirety. Standard forms for gathering information are also

discussed and an example of using the guide is provided.

5.2. OBJECTIVES

The guide has two basic objectives. It can be used as a checklist for
developing the program, or as a training tool for personnel not
experienced in thorough or sound programming procedures. In either case,
using the guide can provide a programming standard to an agency,

improving the pror~ 3 and product ot the program and the facility.
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5.2.1. Checklist

The guide can be used in conjunction with the FPPM to lay the
foundation for the format and procedures needed to develop the program.
The checklist-like guide is in fact a set of guidelines that leads the user
through the program. Emphasis is on the use of the process suggested by
Pefna to develop the program (1987, see Chapter 2). This method would
then be used in conjunction with a system for evaluating programming
information on a common basis. Evaluating information in the program will

be most effective when following the guidelines included in section 5.4.1.2.

5.2.2. Training Tool

The guide can be used in conjunction with the FPPM to orient
personnel in training to the guidelines suggested here. The guide lends
itself to training because it prescribes standards for gathering information,
analyzing that information, and presenting the program in a standard (but
flexible) format. The evaluation process identified in the guide can also be a
valuable way for new trainees to learn more about the organization's

decision making process.

5.2.3. Users

The guide was developed for the public sector OR. In this context, OR
refers to those representatives defined in Chapter 4. Other oublic sector
agencies (i.e., state, federal, department of defense, etc.) may be able to

adapt this guide to their programming process, because many funding




issues, and even bureaucratic processes, are consistent among different
public sector agencies.

Readers who are interested in adapting this guide to their specific
programming and design environmen* should consider their agency/firm's
specific requirements, limitations, approval mechanisms, etc. Unique office
requirements will affect the overall process of programming a facility.
However, the facility team should determine what specific information the
program identifies. The product may vary from project to project, but the
facility team should consider the information identified in the FPPM before
deleting any categories of information.

The term "programming committee” used in Chapter 4 identified the
people who are establishing the building requirements at the working level.
The committee may be small, as two-three people (on a small scale, simple
project), or large, say 25 people or more, (when working on a large, complex
project--typically with complicated interface and approval processes). They
must identify what information is critical to them (or their organization) and

ensure the program is developed to support those information needs.

5.3. SCOPE

This guide was developed for the public sector owner's
representatives (OR) in the large university environment. The guide is
based on the lessons learned by this particular facility management agency
(referred to as OPP). The lessons learned in the case study are identified in

detail in the section 5.5.
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5.4. THE FACILITY PROGRAMMING GUIDE

The guide establishes a foundation for developing the program.
Specifically, it acts as a "road map" for the facility programmer by presenting
a format consistent with the information framework of the FPPM.

Background information regarding the programming process and evaluating
information in a program is outlined for users of the guide. The format for the
guide is presented, then guidelines for using standard data gathering forms

are identified.

5.4.1. Using the Programming Guide

The guide is presented by first identifying programming process
related issues. Some fundamental guidelines regarding the evaluation
process are presented. These evaluation guidelines are generic in nature
and are presented to reinforce how on might use the value cell of the FPPM.
A checklist for using the guide is then presented. Lastly, a format is

suggested for the guide and general rules of thumb are identified.

5.4.1.1. Process

The recommended generic process for programming resembles the
scientific method and its embodiment as described by Pena (1987). Peda's
adaptation of the scientific method for programming is shown here in Table
5.1.




Table 5.1:

Peila's Five-Step Programming Process (1987)

Generic_Programming process

Peita's five-step process

Gathering information:

1. Establish Goals: "what does the

client want to achieve and why?"

2. Collect Facts: "What is it all

about?"

3. Uncover concepts: "How does
the client want to achieve the

goals?”

Testing feasibility:

4. Determine needs: "How much

money, space and quality?"

"Distilling ~hat you've found":

5. State the problem: "What are
the significant conditions and the
general directions the design of the

building shoulid take?"

5.4.1.2. Evaluation

The importance of evaluating information in the program was

identified by White (1972) and was confirmed through the case study (see

Chapter 4). White discussed evaluation generically, stressing the

importance of evaluating information in the program. The case study

discussed the importance of using the program to evaluate the design,

construction, or operation of a facility. Both types of evaluation should

follow these general precepts:
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Evaluation is, by definition, a value judgement. The evaluation
of elements in the program should be based on a consistent
"valuation” of the different elements in similar terms. For
example, hard issues (economy, function, and schedule) can
be easily evaluated on similar terms. However, when hard
issues are being compared to soft issues (i.e., what form the
“1cility should take) they must be compared on similar terms.
Understanding the generic control process is important toward
uncierstanding evaluation. The generic control process can be

represented by this cyclic process:

1. Set the standard
2. Measure actual performance
3. Compare performance to the standard

4. Reset the standard or modify the performance methods

This cycle is important because a "standard" or goal is required
to effectively evaluate anything.
Evaluation is a critical part of the decision making (DM)

process. Simon (1960) identified a three part process:

1. Intelligence- gathering information about the problem
2. Design- Considering different options or alternatives

3. Choice- Selecting one of the possible options
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There are also two critical steps after a decision has been

made. The choice must be implemented (executing the
option), then monitored (tracking the result, providing
feedback to the DM body). Evaluation occurs at the "design”
and "monitor” stages of the process. The program can be a
tool that supports decision making when the priority and
value of the building requirements are used to compare
program information.

. Be specific when identifying project goals or standards.
According to White (Introduction to Architectural Programming,
1972), "the more declarative or specific the goals, the easier

the task of evaluation”.

5.4.2. Checklist for the Using the Programming Guide

This checklist incorporates Pefa's five-step process for programming
and emphasizes important events that may require the guide to be
evaluated and/or updated. The checklist is presented as Figure 5.1. Figure
5.2 shows examples of various events that may cause the programming
team to evaluate (or reevaluate) information in the program. The listing is

not all inclusive, but does illustrate some key decision points.

5.4.2.1. Format for the Program
The format for the program is flexible. Different project have unique
internal and external constraints which should be recognized. These

constraints often define what information is critical to the project.
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10.

1.
12.

13.

14,

Facility Programming Guide Checklist

Establish Goals: "what does the client want to achieve and why?"
Collect Facts: Identify preprogram information that significantly

affects or constrains the facility.

For each general category of information is the FPPM, identify the
critical issues for this project (sort by category).

Review the specific categories of program information as a cross

check to insure all relevant information is considered (Figures 3.3 and
3.4).

Review each item of program information considering each type of
information identified by the FPPM address and utility codes. Complete
the framework (of the FPPM).

Use the standard form for functional analysis (as appropriate) to
develop the functional requirements of each activity/space.

Use the standard form for gathering data about equipment-specific
requirements as appropriate.

Update the forms as required to maintain currency.

Continue to develop schematic information about the "problem.” Do not
develop design alternatives (solutions) until the problem is understood.
Detall the schematic information initially developed (annotate changes
in "level” on the information framework).

Uncover concepts: "How does the client want to achieve the goals?”
Test feasibility--this is where the needs are determined--"How much
money, space and quality?"

Clearly state the problem related to each critical issue: "What are
the significant conditions and the general directions the design of the
building should take?" Use the standard format , section 5.4.1.3)

Use the evaluation guidelines when studying "trade-offs" or analyzing
information at key points in the construction life cycle. (Figure 5.2)

Figure 5.1: Checklist for Using the Guide
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EVALUATING INFORMATION

The following example represents key points in the life cycle of the facility

when the program should be reviewed and updated (as appropriate).

Manage/Plan
» Any time the scope changes
» Any changes in the facility team
Design
» When design development begins
* With any changes in scope

» To weigh design alternatives

Construction
» To review design intent related to building system performance

criteria and the quality of construction

Operations
» To review design intent related to functional requirements (i.e.,
building system performance issues, the functionality of

activities/spaces).

Figure 5.2: Checkpoints for Evaluating Information
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Recognizing this, the final tormat of the program should be based on an

agreement from the members of the "Programming Committee”. The
recommended format is presented as Figure 5.3. This figure shows an
example of using standard word processing software to show the hierarchy
of information in the program.

The program category "Background” should identify what the basis
for the project is--the design intent. The section "General Scope” of the
project should provide an overview of hard issues (function, cost and time)
and soft issues (social issues and form). The next section, "Summary of
Critical Programming Issues” should be a listing ot all priority one and
two information, sorted by category. Other information, called "Remaining
Programming Issues” should be a listing of the priority three and four
information. Preprogram information that is in the third and fourth levels of
importance does not merit inclusion in the program.

Detailed information generated in the course of developing program
information can be presented in either of two options: accompanying the
information in the body of the report, or at the conciusion of the report. There
are advantages to each method, but this author recommends including
detailed data and table at the end of the program so the program can be
presented as an executive summary, with the backup data being an
"Appendix” to the report. However, graphic representations of ideas should

be “liberally” included throughout the text to explain or reinforce concepts.

5.4.2.2. General Considerations
The general rules for using the guide are based on the lessons

learned by OPP during their management of the projects in the case study.




1. BACKGROUND

2. GENERAL SCOPE OF THE PROJECT

- overview of hard issues: function, cost and time
- overview of soft issues: social issues and form

3. SUMMARY OF CRITICAL PROGRAMMING ISSUES

(this should be a listing of all priority 1 and 2 information, sorted by category
vertically as well as horizontally)

3.1. Priority 1 information

* Function- Space analysis and building system performance criteria
» Economy- Overall budget

* Social Issues- For example, a sensitive political "agenda” item

* Preprogram information- Relationship to new research park

* Form- The image the new facility should present

3.1.1. Priority 2 information
* Function- Adjacency relationships
» Schedule-

« Social Issues

4. REMAINING PROGRAM INFORMATION

4.1. Priority 3 information
* Social Issues
* Form

S. APPENDICES AND SUPPORTING DATA

5.1. Life Cycle Cost Estimate
5.2. Detailed Space Analysis Calculations
5.3. College of Engineering Growth Projections

Note:
+ In this sample, the details (data) are included at the end of the program.
+ Priority level 4 information is not included in this example.

Figure 5.3: Suggested Format for the Program
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Some of these rules seem "intuitively obvious". However, for one reason of

another, mistakes were made during the course of the projects, resulting in

the realization of the following "guidelines”.

. Emphasize developing the program at the front end, before
beginning design development. This needs to be adopted as
the standard

. Assign a "program committee" as soon as the project is
approved. Organize the programming committee (team) to
make decisions at the lowest level possible (to "save time and
aggravation")

. Actively get user input (and feedback) early in the process.
Solicit end-user involvement (i.e. students) where it will benefit
the project

. institutionalize a standard system to be used by all the parties
associated with the initial program development (see Figure
5.1 and the rules of thumb for using a standard form when
space planning are shown in section 5.4.3)

. Develop standard equipment data sheets and use them,
especially on "system intensive” projects. System intensive
projects are those facilities whose function is critically
dependant on the safe, efficient operation of a building system
(i.e., laboratory, hospital, etc.). Take the time to teach the user
how to use the data sheets

. When possible, the program should establish the budget,

instead of the budget establishing the project scope.
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5.4.3. Using Standard Analysis Worksheets

The following guidelines were developed based on a standard form
for space planning currently used by Bob Myrick, in OPP’s Design Services
Section. The format for the space analysis sheet is presented, followed by a

discussion of guidelines for collecting data.

5.4.3.1. The Standard Format for Functional Analysis

This section presents a standard format used for collecting
information about how a using agency utilizes space for a given activity. Itis
important to think about "activities” when programming, as opposed to
"rooms" in order to help the using agency think about how they use a space
(and how they function in that space) generically. This format is
standardized; however, the programmer should not hesitate to modify the
form as needed. The format is presented as Figure 5.4. An AE firm (Elwood
S. Tower Corp.) developed a standard form for equipment requirements on
one of the case study projects. This form is shown as Figure 5.5 and is self

explanatory.

5.4.3.2. Guidelines

The following guidelines (shown as Figure 5.6) are based on the
interview the author conducted with Bob Myrick (the originator of the
worksheet shown as Figure 5.4). These rules of thumb should be followed

when developing the functional requirements.
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1. (Reference #) The name of the activity/space
A. Space Purpose and Type of Activity:
B. Number of Occupants:
(both full time and part time)

C. Space Relationship:

o

Paper Flow Relation to Other Spaces:

(may be the same as space relationship, or may be different)
Workers' Foot Traffic Relationship:
Visual Relationship to Help Security and Control:

Office Type Furniture in Space:

I o m.m

Office Type Equipment in Space:
I. Other Equipment in Space:
Electrical Lighting:

Electrical Power:

Special Systems:

= r X &«

. Ventilation:
(this should relate to equipment locations, etc.)
N. Plumbing Specialties:

O. Special Finishes or Space Needs:

P. Other Special Environmental Needs:

Note: the schematic layout (plan) derived from this worksheet uses the

reference # to relate the space on the drawing to the worksheet.

Figure 5.4: Sample Space Analysis Form (Bob Myrick, OPP)




PROJECT: Prepared by: Date:
GENERAL

tem Description: Tag: Manufacturer:
Model/Catalog #: Options and accessories required:

Fumished by: O owner O contractor O other:
Installedby: O owner O contractor O other:

Quantity and locations: Operating Schedule: _
Dimensions: Waeight:

HVAC

Heat rejection: BTUH

Exhaust rates: CFM Connection size:

Makeup air rates: CFM Connection size:

Filtration requirements: Control requirements:
[PLUMBING

Cold water: GPM PSi size: Temp: ofF

Hot water: GPM PSI size: Temp: oF
Steam: Lbs/Hr PSI size: return: direct or floor
Compressed air: CFM Psli size:

Oxygen: CFM PSI size:

Nitrogen: CFM size:

Gas: CFM size:

Vacuum: CFM Hg size:

Other:

Is distilled of deionized water required? Ono O yes,GPM: __
Is drainage required? O no O yes,GPM: _
Is aciJ drainage required? O no O yes, GPM: __
Is a vent required? O no O yes,GPM: _
Is an emergency eyewash or shower reqd? O no O yes, GPM:

FIRE PROTECTION
Are there any special considerations for fire protection for this equipment? O yes O no
If yes, detail requirements:

ELECTRICAL

What kind of electrical connection is required?
O none required

O Direct, "hardwired”

O Plug?receptacle--NEMA type:
O Other:

What is the required voltage? O 460 0 277 0230 ©O 208 O 120
What is the phase configuration? O single phase O three-phase

What is the fraquency? O 60Hz O other: Hz

Is a neutral required? 0 No O Yes

Is an isolated ground wire required? O No O Yes

What is the full load in Watts: or motor horsepower:

What is the full load in Amps: or full load volt amps:

Is the load steady state or fluctuating?

Does the equipment require surge protection? Ono O yes

Does the equipment require line filters? On O yes

Does the equipment require emergency power? Ono O yes

Does the equipment require UPS? Ono O yes

Does the equipment require voltage regulation? O no O yes [f yas, Accuracy:
Is a disconnect switch required at the equipment? Ono O yesliyes, O fused O non-fused

Figure 5.5: Sample Equipment Data Sheet (Tower Eng.)

89




8.
9.
10.

Functional Analysis Worksheet Checklist

Try to "unclutter” the client's mind. Get them to focus on what is needed
(functionally) for them to do their job best. Bob Myrick called this getting
the client to "free think". For example, do not worry about cost when
defining functional relationships, and support spaces.
The communication process is the key to gathering functional
information. To facilitate this process, the programmer should following
these steps at their initial interview with the client:

a. Explain the purpose of the form

b. Explain the form (walk-through the items on the form)

c. Agree on a date for the first follow-on meeting, usually one week

away.
The client will fill the sheets out, then discuss the details with the
programmer at the next meeting.
Get the sheets back. Input the data (should be on a word processor at
least), then note questions related to specific information on the sheets.
These questions should be clarified at the next meeting.
Set up a second meeting with the client. Schedule no more than four
hours (or the meeting will be too long). Be sure to define terms so
everyone has a common view point.
Go through the iteration of meeting with the client and discussing their
functional requirements until both the programmer and the client are
comfortable that the functional needs for a given activity are understood
by both. (This may mean 4-5 iterations).
Develop schematics, based on the relationships of all the activities.
Develop a square footage summary of spaces, room by room. This is
net assignable square footage (NASF); as a general rule, add 10-20 %
to determine the gross assignable square footage (GASF).
Study ratios of walls to GASF, and circulation to GASF.
Look at basic square footage costs (based on historical data).
Identify the schedule (based on client needs and constraints).

Figure 5.6: Checklist for Using the Functional Analysis
Worksheet
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This process for developing functional requirements, when done

"generically”, creates a somewhat "timeless” program. For example, in one
of the case study projects, seven different using agencies were selected to
relocate to a facility. The facility needed minor renovation to support the new
tenants. When the programming for all seven using agencies was
completed, it was clear that only five of the seven could be accommodated
feasibly in the available space. Fortunately, the remaining two space
analyses (programs) could be readily updated when another location is
found for those clients.

In another example, the functional program described above was
used to modify a spatial layout during the construction phase of one of the
case study projects. The program could also be used to review how well a
facility is performing against the standards previously established. This type
of evaluation could provide feedback critical to future renovations or

documenting lessons learned from the project.

5.5. LESSONS LEARNED

The lessons learned from the case study presented here, form the
basis for the guide. The general considerations shown in section 5.4.2.2.
were a summary of the full set of lessons learned that foilow. They were
sorted into three categories. "General comments” do not refer either a
positive or negative association with the experience for the OR. "Positive”
comments reflect aspects of the program (or programming process) that

went well. "Negative” lessons address those aspects of the program (or
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process itself) that should be corrected. The lessons learned are

summarized on Table 5.2.

5.6. SUMMARY

The information framework presented in the FPPM was developed for
the public sector user; however, both the guide and FPPM have applications
in the private sector. Both tools identify the critical elements of the program.
The main differences between public and private sector work are the
potentially "radically” different economic issues affecting the projects. The
social issues dealing with the projects impact on the local community often
carry much more weight in the private sector, based on local zoning and
building permit procedures, etc.

The guide has it's greatest potential when considered in the context of
automated database systems that would allow the programmer to use the
FPPM framework in an object oriented, or relational database file structure.

Potential automated applications are presented in Chapter 6.
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Chapter 6

CONCLUSIONS

6.1. OVERVIEW

This chapter compares the research results to the original objectives.
The limitations of the FPPM and the guide are also discussed. Finally, areas

of future research are presented.

6.2. COMPARING RESEARCH RESULTS WITH OBJECTIVES

This section presents each of the original objectives of this thesis, and
the degree to which the research results satisfied each objective. The
objectives were to define programming, develop the FPPM, test the FPPM,

and develop a programming guide. Each objective is discussed below.

6.2.1. Programming Defined

The first objective was accomplished by reviewing the current
literature on programming. Subsequently, the preliminary definition of
programming was updated after conducting a review of 15 facility programs,

interviewing three industry experts, and completing a case study of public
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sector projects. It was modified slightly to emphasize the role the program
should play in the evaluation and decision making process. The new

definition of programming is:

Facility Programming is the process of analyzing the owner's desires,
needs, goals and objectives in order to define essential facility
requirements and present those criteria to the designer. The program
must establish and maintain an information framework which can be
utilized as an evaluation and decision making tool throughout the life
cycle of construction.

6.2.2. Facility Programming Product Model (FPPM)

The second objective, developing the FPPM, was accomplished. The
model was refined after reviewing 15 facility programs, and conducting
interviews with industry experts. These refinements were informally
validated by the owner's representatives when conducting interviews for the
case study.

The FPPM creates a flexible framework. Industry experts identified
the critical importance of function, schedule, cost, social issues and
previously developed strategic plans. The priority of each is important for
the programming team to understand as they develop the program and
evaluate information in the decision making process. Evaluating program
information, especially the evaluation of soft issues on similar terms as hard

issues, was also shown to be significant.




6.2.3. Test of FPPM

The FPPM was tested in a case study of public sector projects on a
major university's main campus. The test determined what information was
critical to the owner's representative. That the framework needed to be
flexible, was recognized after the case study showed the priority of
information can (and often does) vary from project to project. Thisis a
function of internal factors within the team (i.e., their individual goals and
objectives) or external factors (i.e., the budget approved by the board of
trustees). Another aspect of the model was confirmed to be critical to a
program--the value. Every OR concurred with the importance of evaluating
hard and soft issues on common terms. They also confirmed that cost is

usually the common basis for that evaluation.

6.2.4. Programming Guide

The development of the programming guide as the last objective was
also accomplished. The lessons learned from the case study were
incorporated in the programming guide. The guide was written for the OR's
view point, and could be used by planners, programmers, project managers

or the facility coordinator in a variety of public sector agencies.
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6.3. LIMITATIONS

Both the FPPM and guide are limited in their current application to the

industry. The framework has been developed in this research; now each

should be implemented in industry to test their ease of use and overall utility.

6.3.1. FPPM

The FPPM is designed to accommodate a data file structure. The
framework organizes program information, but is not currently developed for
immediate computer implementation. Although the framework is valid as a
manual system, further development is needed to reach its full potential.
The model could become a multi-media database (i.e., cost information
developed on spread sheets, graphic information developed by a Computer
Aided Design (CAD) system, word processes textural information, etc.).

The model was developed based on public sector constraints.
Industry experts reviewing the model had extensive private sector
experience, and incorporated some of those professional lessons into their
review of the FPPM. Private sector constraints and professional practices
vary from the public sector. As a result, private sector case studies using the

FPPM could broaden its application to the construction industry as a whole.

6.3.2. Guide

The guide was also limited in the scope of its application. Its use in
the public sector is valid, but should be extended to the private sector for the

same reasons identified above.
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The guide would also be more effective as a management tool if it
had the ability to use an automated FPPM. Automation allows the user to
process more information and output it in different forms. Therefore, reports
for decision-making bodies could be more effectively managed. Additional

computer issues are identified in the next section.

6.4. AREAS OF FUTURE RESEARCH

This section identifies future research possibilities related to computer
automation. Further studies related to developing planning information and

a system to improve facilities management are also presented.

6.4.1. Automation

Computer automation should be pursued as a way to enhance the
programmer's ability to manage the data in a program. The FPPMis
designed to support an "open architecture”--a systematic way to organize
complex information. As such, current hypermedia applications like
"Hypercard” or "Supercard” could be designed to manage the information in
the framework. Other database management systems, i.e., relational

databases or object oriented databases could also be developed.

6.4.2. Facility Planning

Programming is one of many processes within the planning phase of

a project. The relationship of other aspects of the planning phase to
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programming should be studied. For instance, how does the site selection
process, or the selection of a project delivery system affect the programming
process? Another question would be, what is the role of the planning
process and products in relation to design and subsequent phases of the
work? Studying these questions can show the value of properly selecting
the facility team, creating a contract structure that meets the needs of the

members of that team, choosing the most effective site for the facility, etc.

6.4.3. Facility Management

Facility Management is a critical issue for owners with large facility
complexes and utility infrastructures. These large corporate owners want a
process to manage facility construction projects from cradle to grave
(planning to operations). The FPPM creates a database of design intent
which can be kept alive during this life cycle.

Research conducted by Beckett (1991) in the Computer Integrated
Construction Lab at the Pennsylvania State University outlined an
information framework for facility operators. Perhaps the integration of
programming information in a framework with the information needed by
facility operators would create the basis for a facility manager's information
framework. This framework could be used to collect information unique tc
the facility manager (FM). The FM needs to document and track planning,
design, construction and operations information related to the facility. A
sample view of this synthesis is shown as Figure 6-1. (Note that the reader
is referred to "An Information Framework for Facility Operators™ by Beckett,

1991, for a detailed description of the FOIF model.)
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The FOIF contains address codes (system, level, vantage, and index)
and an information code. The address codes serve as a way to locate
information, whereas the information code refers to a specific type of
information needed by a facility operator. The common "cell" between the
FPPM and FOIF is the system code, which could serve as the link between
the building requirements found in the FPPM and the detailed information

needs of the facility operator.

6.5. SUMMARY

This chapter outlined the original objectives and the results of the
research related to each objective. Limitations of the mode!l and the guide
were presented. These were based primarily on the narrow, public sector,
applications of the research. Different programmers have their own value
systems and professional experiences that affect their programming
process. Areas of future research were discussed, noting the potential
computer automation applications.

Overall, the FPPM serves as a way to organize and categorize
programming information. The FPPM is based on the product needed to
begin the design phase. Applying the rules for using the model in
conjunction with the rules for using the guide can result in a standardized
approach to identifying, analyzing, evaluating and presenting the building

requirements.




102

BIBLIOGRAPHY

American Institute of Architects (AlA), DOCUMENT B141, "Owner-Architect
Agreement," 14th ed., Washington, DC: AIA Press, 1987, pg. 5.

American Institute of Architects (AlA), Handbook of Professional Practice,
vol. 1-3, Washington, DC: AIA Press, 1984.

Beckett, James P., "An information Framework for Facility Operators,”
Computer Integrated Construction, Technicai Report No. 23, Penn State,
1991.

Boyd, M.D. and James, E.M., "A conceptual Framework for Post-Occupancy
Evaluation and an Analysis of Eieven Studies," Architectural Science
RBeview, vol. 31, 1988, pp. 133-143.

Daish, John et al., "Post Occupancy Evaluation in New Zealand,” Design
Studies, vol. 3, no. 2, April 1982.

Davis, Gerald, "A Process for Adapting Existing Buildings for New Office
Uses," taken from Eacility Programming, Stroudsburg: Dowden, Hutchinson,
and Ross Inc., 1978.

Evans, Benjamin H. and Wheeler, C. Herbert, Emerging
Technigues - 2, Washington, DC: AIA Press, 1969.

Gordon, Douglas E. and Stubbs, M. Stephanie, "Programming," Architecture,
May 1988, pp. 203-210.




103

Khayyal, Sari A, "Towards a Master Builder Information Framework for
Project Developers,” Computer Integrated Construction, Technical Report
No. 16, Penn State, 1990.

Palmer, Mickey A., The Architect's Guide to Facility Programming,

Washington DC: AIA Press and New York: Architectural Record Books,
1981.

Pena, William M. and Focke, John W., "Performance Requirements of
Buildings and the Whole Problem,” National Bureau of Standards, Special
Publication, vol. 361, no.1, 1972, pp. 43-55.

Pefia, William M., "Programming Management and Techniques,”
Conference notes from a national colloquy: Emerging Techniques of
Practice Management, Penn State, 1969.

Pefia, William, et al., Problem Seeking- An Architectural Programming

Brimer, 3rd ed., Washington, DC: AIA Press, 1987.

Perkinson, Gregory M., "A Summary of Program Evaluations," Working
Paper, Department of Architectural Engineering, Penn State, May, 1991.

Preiser, Wolfgang F. E., Facility Programming, Stroudsburg: Dowden,
Hutchinson, and Ross Inc., 1978.

Preiser, Wolfgang F. E., Programming the Built Environment, New York: Van
Nostrand Reinhold Company, 1985.

Preiser, Wolfgang F. E., "The habitability framework: a conceptual approach
towards linking human behavior and physical environment,” Design Studies,
Butterworth and Co., vol. 4, no. 2, April, 1983.

Royal Architectural Institute of Canada, Canadian Handbook of Practice for

Architects, vol. 1, "Requirements and Predesign,” March, 1977.




104

Royal Institute of British Architects, "The Project (Planning)-2, The
Techniques and Methods," vol. 4, part 3 (3.500), July 1965.

Sanoff, Henry, Methods of Architectural Programming, Stroudsburg:

Dowden, Hutchinson, and Ross Inc. (definition by the community
development series editor, Richard Dopler), 1977.

Sanvido, Victor E., "An Integrated Building Process Model,” Computer
integrated Construction, Penn State, 1990a.

Sanvido, Victor E., "Critical Project Success Factors (CPSF) for Buildings,"
Computer Integrated Construction, Technical Report No. 22, Penn State,
1990b.

Sanvido, Victor E., "Towards a process based information architecture for

construction,” Civil Engineering Systems, E. and F. N. Spoon Ltd., 1990c.

Simon, H. A., The New Science of Management Decision Systems, New
York: Harper and Row, 1960.

White, Edward T., "Building ~valuation in Professional Practice,” Florida
A & M University, undated (a).

White, Edward T., Introduction to Architectural Programming, University of
Arizona, Tuscon: Architectural Media Ltd., 1972,

White, Edward T., "Learning Decision-making for the Building Process,"
Florida A & M University, undated (b).

White, Edward T., Space Adjacency Analysis, Tuscon: Architectural Media
Ltd., 1986.




105

White, Edward T., "The Value of Post Occupancy Evaluation to the Architect
in Government,” Florida A & M University, undated (c).

White, Edward T., "Programming Post Occupancy Evaluation and the
Financial Success of the Architect,” Tuscon: Architectural Media Limited,
1988.

White, Edward T., "Post Occupancy Evaluation from the Client's
Perspective," Tuscon: Architectural Media Limited, 1989.




106

Appendix A

GLOSSARY OF TERMS




107

A.1 PROGRAMMING DEFINITIONS

The following terms are defined here to establish a point of reference for
their use in this thesis.

Coded words: words assigned to arbitrary meanings. (Pefia, 1987)

Economy: The efficient and sparing use of the means available for the end
proposed. Implies as interest in achieving maximum results from the initial
budget and the maximum cost/effectiveness of the operation and life cycle

costs. (Pefia, 1987)

Eorm: in design, form means the shape and structure of a building as
distinguished from its materials. It is what you see and feel. In

programming, form refers to what you will see and feel, avoiding the
suggestion of a design solution. lt's the "what is there now" and "what will be
there." (Pefa, 1987)

Eramework: An open work frame. A frame of reference. A systematic set of
relationships. (Pefia, 1987) '

Eunction: how the design product will work to do the job it is supposed to do.
The performance. The "do"--the way people and things will move about to
do the tasks they have to do. (Pefia, 1987)

Eunctional requirements: Those requirements dealing chiefly with the way
people will use the project (space) with convenience, efficiency and

effectiveness. These, also, will involve the adequacy, the quality and the
organization of space. (Pefia, 1987)

Goal: The end toward which effort is directed. Suggests something attained
only by prolonged effort. Goals can be classified as (1) project goals, and
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(2) operational goals. Project goals are concerned with product; operational
goals are concerned with process. (Peiia, 1987)

Human factors: The programming considerations best characterized as
having their basis for inclusion in the program due to either a behavioral
aspect of the facility (behavioral factor) or the value system of one of the
members of the facility team.

Human requirements: Those requirements stemming from the generalized
human needs in terms of the physical, social and psychological environment

to be provided. These human needs involve such general categories as
self-preservation, physical comfon, self-image and social affiliation--initially
expressed as specific goals. (Pefna, 1987)

Intormation: Knowledge obtained from investigation, study or instruction.

Needs: Requirements; something necessary; an indispensable or essential
thing or quality. (Pefa, 1987)

Pedormance requirements: Those requirements stemming from the unique

user needs in terms of the physical, social and psychological environment to
be provided. These will involve the adequacy, the quality and the
crganization of space. (Pena, 1987)

Preprogram information: Information relevant to the programming of a

facility that was assembled before the program was initiated, but is
instrumental supporting or clarifying elements of the program. Examples
are: feasibility studies, site selection studies, master plans, etc.

Program of requirements: Describes the document resulting from the
preparation of the architectural program. (synonym--Design Brief, RAIC,

1977)
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Bequirements stage: Where the client identifies a potential project, collects
pertinent data, prepares his program of requirements, and select the
Architect. (RAIC, 1977)

Begquirements: Something wanted or needed. (Pefia, 1987)

Space requirement: Detailed listing of the amounts of each type of space
designated for a specified purpose. (Pefia, 1987)

JIime ("Schedule” in the FPPM): Deals with the influence of history, the
inevitability of change from the present and with projections into the future.
(Peia, 1987)

Yalues: As they relate to architecture, are categorized as being one of three
types: "enduring values” (firmness, commodity, and delight), "institutional
values” (continuity or history of development), and circumstantial values (i.e.,
environmental--site, climate, urban context, etc., societal--cultural, legal,
community, etc.)

Wants: Something lacking and desired or wished for.

A.2 PRODUCT MODELLING DEFINITIONS

Building levels: Hierarchically define and decompose a building into the
different architectural levels of abstraction of a building (i.e., floors, rooms,
components). These building levels are used to integrate the vanous
discipline views of a building. (Khayyal, 1989)

DRecomposition: To separate or resolve into constituent parts or elements, or
into simpler compounds (Webster, 1954)
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Discipline breakdown: ldentifies the technical disciplines AEC (based on
current practice) as being : Architectural, Civil, HVAC, Plumbing, Electrical,
and Structural.

Model: "A purposeful representation”; a model doesn't have to be a
complete representation; models have variables (factors that actively
change) and parameters (factors that mediate the effect of the variables).
Models can be descriptive or predictive and fit into one of three classes
(Starfield, 1990):

- Mathematical (description of symbols for which we have a defined
meaning; i.e., a structural caliculation)

- Physical (visible geometric equivalents; i.e., a scaled 3-D model)

- Schematic (i.e., a flow chart)

White defines models as a way to understand information or operations and
their relationships ...and serve as a means for organizing and presenting
ideas about both ("Introduction to Architectural Programming”, undated).

Product: The physical building related "non-informational” outputs of
specific functions; i.e., the program is a product of the planning phase of a
project, then becomes the input to the design phase of the project. (From
Sanvido, "Towards A Process Based Information Architecture for
Construction”, (undated))

System: The term refers to the primary systems within the facility:
architectural, civil, mechanical, electrical and structural.
A.3 INTEGRATED BUILDING PROCESS

MODEL DEFINITIONS (Sanvido, 1990a)

Provide Facility: Encompasses all activities required to provide the facility,
from the initial establishment of need through planning , design, construction
and operation.




111

Manage Facility: Includes all the business functions and management
processes required to support the provision of the facility form planning
through operations.

Plan Facility: Encompasses all the functions required to define the owner's
needs and the methods to achieve these.

Design Facility: Comprises all the functions required to define and
communicate the owner's needs to the builder.

Construct Facility: Includes all functions required to assemble a facility so
that it can be operated.

Operate Facility: Comprises all of the activities which are required to provide
the user with an operational facility.

Eacility Team: Assembled by the owner to provide the facility. This team
starts with the facility champion and expands to include representatives of
the planner, designer, constructor, owner, operator, consuitants, and
facilities managers.
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PROGRAMMING DEFINITIONS

The following programming definitions were taken from various authors and
show diverse frames of reference:

- "process by which criteria are developed for the design of a space,
building, facility, physical environment, and/or any unit of the
environment” (Evans and Wheeler, 1969)

» "the information and process that links those who design and build
and those who use the resulting facility” (Dopler, from Eacility

Programming, 1978)

» "the process that elicits and systematically translates the mission
and objectives of an organization, group, or individual person into
activity-personnel-equipment relationships, thereby resulting in the
tunctional program.” (Preiser, 1978)

« "the process of determining what is needed by its (the new or
existing building's) users and by the others who are affected by it
(such as owners, managers and the public). Programming includes
evaluating how the building satisfies these needs after it is occupied.”
(Davis, 1978)

- "...a way of systematically defining, ordering, and specifying goals,
objectives, design intentions.” (Dopler, 1977)

- "a process of identifying and defining the needs of a project and
communicating the needs of the client to the designer.” (Paimer,
1981)

+ "the program document itself should be a comprehensive report that
presents in text and tabular form the detailed quantitative and
qualitative requirements of the entire client organization. The
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recommendations should include functional space standards,
department -by-department space analysis and suggested
organizational groupings which respond to adjacency, work and
traffic flow requirements..." (Agostini, 1968)

» "The program is a document, the final output of the investigation
phase of the design process. lts purpose is to predict those
environmental conditions that are supportive and responsive to user's
activity patterns. To be relevant, these predictions are constrained by
an economic framework that is related to the construction process, the
resources of the client and the time constraints of the project..."” (Brill,

from Architects' Guide to Facility Programming, 1981)

« "The building program is the central organizing force of the building;
and, since a building is the crystallization of the social organization it
contains, the building program must be the simultaneous specification
of the organization and of the spatial relationships which are needed
to house it..." (Davis, from Architects' Guide to Facility
Programming,1981)

« "...involves the unprejudiced analysis of a specific problem and its
context. Because of its structure and reliance on techniques of
interview and analysis and presentation in written rather than graphic
form, programming remains the best time for analysis and clarity. It is
usually the only phase of design during which the architect, user and
owner can be compelled to explore and record their own prejudices
and analyses of the solutions of others.” (McLaughlin, from Architects'

Guide to Facility Programming, 1981)

* "the process by which criteria are developed for the design of a
space...and/or any unit of the environment. It is the means through
which data about the needs of the ultimate building user are
determined and expressed for the instruction of the Architect in the
development of a design solution.” (RAIC, 1977)
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* Facility programming is the process of analyzing the owner’s
desires, needs, goals and objectives in order to define essential
facility requirements and present that criteria to the designer. The
program must establish and maintain an information framework which
can be utilized as an evaluation and decision making tool throughout
the life cycle of construction.” (Perkinson, 1991)
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Appendix C

EXAMPLE INDUSTRY REVIEW OF FPPM
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FPPM Review Questions, William P. Ross, AlA

The following set of questions and answers is a sample of the industry
review process. The same questions were asked to each of the three
design/programming professionals. This represents the answers given by
William P. Ross, AlA. Information and feedback that was outside the scope
of the standard question format appears at the end.

C.1 BACKGROUND

1. Process: Who normally provides the program?

There is usually no program. In many cases, the program (as a document) is
the initial set of schematics that the owner signs to indicate he concurs with
the design intent (this is similar to the problem definition).

2. Product: What format does the program usually take?

The crudest version of the program is the first set of drawings.
- How is it organized?

This varies depending on the job. It is based on the:
» size of the job (cost)
» complexity
* the dictates of the job/client (i.e., need for approvals, feedback
required, etc).

3. What type of information is normally in a program?

The information is normally a combination of hard and soft information:
Hard information:
»  Master plan, strategic plan (including this information is critical, but
only if the strategic information is well thought out..consider this from
day 1)
* Function (the f. :ional relationships)




«  Where do | spend the money? (this is the trade-offs we face when
looking at how the available funds are distributed throughout the
project...what elements have priority, etc)

Soft information:

« Values

*+  Human tactors
- How would you organize it?

Discussed above, 1st set of drawings

4. What hierarchy does the info take (what is critical/essential)?

A system of evaluation must be added to the model to "value” tre
information. The client and Architect determine the value.

Focus: tie the program to the strategic plan(s). How does the parent
corporation view this? Note: individual('s) goals can not be allowed to
conflict with the strategic goals.

C.2 PERCEPTIONS OF THE FPPM

5. Do you agree with the necessity of the various information categories
shown in the FPPM framework?

The categories are alright. These notes relate to different categories:

«  Economy--relate this to the holding period (key to other objectives...)
+  "Form results from the program”. He was relating form to aesthetics

and views it as being not related to function. Aesthetics can be a
criteria, example--"Site's" work of the Best Warehouse. Question:
what is the visual appeal worth?
+ Time:

- irrelevant when related to historical events
- function of exogenous factors; i.e., operating/opportunity costs,
- clarify this topic

. Values: measure in economic terms.

118
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6. Are there other categories of programming information that should be
included? If so, what are they?

A place should be added to the framework to show the value of the
information. This relates to developing a system to evaluate the information
in the various programming categories.

7. What type of programming information is most critical? How would you
prioritize the categories?

The critical tool in the owner/architect relationship is managing the client.
The public sector can learn from the private sector in this regard.

8. What factors affect that priority (i.e. owners values, programmer’s
experience (or bias)?

Evalyation; Evaluating the worth of the various categories is the essence
(or should be the purpose) of the FPPM. Dollars and cents should be the
common "point” for evaluation in the data base. You should be able to
evaluate the factors in each "line" of the model (categories). Key--the criteria
should be measured against something. When you put the information in,
then get it back out, how do you measure it in a meaningful way? (apples to

apples)

9. Does the program have applications throughout the life cycle of
construction?

Yes. Look at FM (facilities management) as a source of input (and as a new
market for architects in the future. This could be a database the Architect
develops for subsequent FM) Large banks and property developers are
working on this now. The program and FM should keep the Architect in the
loop. You could view this as cradle to grave PM (Project Management)

10. What information might be useful in each of those later stages?
- Construction Phase

Note: the program is a performance spec. This relates to construction.




- Operation Phase

See the discussion of FM above.

C.3 PERCEPTIONS OF THE INDUSTRY

11. What are the AIA standards for programming?

There are no clear standards

12. Are these guidelines enough?

No (because there are no guidelines)

13. What should be done to further the industry?
- By professional societies (AlIA)?

The AIA should do more to improve professional development

- By higher education?

Yes

- By the firm and the individual (continuing education)?

Yes

C.4 MISCELLANEOUS NOTES

»  Study private sector work. There are more factors that affect the
program, and the work would be more exciting

+ How do you evaluate hard and soft factors?

+ How do you differentiate between exogenous (external) and
indigenous (internal)? How do these factors affect decisions?

+ The program is a performance specification, which is translated into
an objective specification (design)

. How do you define the actual versus perceived value?

120
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Appendix D

CASE STUDY INTERVIEW QUESTIONS
AND
CRITICAL PROGRAMMING INFORMATION
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D.1 INTRODUCTION

This Appendix presents the questions asked to the owner's
representatives (OR) during the case study of eight public sector projects.
Then, information critical to the OR is presented in table form. The reader is
referred to Chapter 4 for a more detailed description of the scope and
objectives of the case study.

D.2 INTERVIEW QUESTIONS

These are the interview questions asked to the various OR:

1.1. PROJECT:

(The project name was entered here)

Owner's Representative:
(name)

1.2. GENERAL BACKGROUND INFORMATION:

As the owner's representative, what was your principal objective when
developing the program?

Did anything happen in the early stages of project planning that significantly
affected (positively or negatively) the program?

1.3. PROGRAM REQUIREMENTS:

How did you identify these issues:

» cost/financing
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« function (of spaces in the facility)

* project schedule
« social concerns (facility image,
What was the format for each?

What information was left out of the program that should have been
included?

What program information may be useful to you beyond the design phase
(i.e., construction or operation)?

1.4. PROGRAMMING CATEGORIES OF INFORMATION

1.4.1. "Soft Issues"”

1.4.1.1. Preprogram
How did you relate this project to "strategic information” (i.e., to support or
justify the project)?

Plan Bole

Master Pian

Proposed Capital Budget Request
Space and Facilities Plan

College (level) Strategic Plan

How was it referenced in the program?

1.4.1.2. Social Issues
Were there any significant social issues affecting the project?

What were they?
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How did (should) they have affected the work?
What unique regulatory requirements affected the work?
How did they affect the program (project)?
Did the program address any issues related to human behavior?
* How?

Did the value system(s) of the institution (college, or department) affect the
decision making process related to the program?

* How?
1.4.1.3. Form
What factors affected (or should have affected) the form of the facility ?
consider:

+ "form follows function”-

+ symbolism (image)-

» based on performance-

How were these "form giving" considerations identified?

1.4.2. "Hard Issues"”

1.4.2.1. Function
How were functional issues identified and presented?

« From your perspective, how effective was this process?

* It not well done, how could it be done better?
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Performance Criteria

What building system performance issues were stipulated in the program
(i.e., lighting levels, acoustic propenrties, ventilation req. etc.)?

What other factors shouid have been included?
Is there a standard, or is this project specific?
Relationship to the site:
What affect did the site have on the function of the facility?
What aftect did the function of the spaces have on:
* the selection of a site?
» placement of the building on the site?

How did parking, vehicular and pedestrian movement impact the planning
and development of the site?

1.4.2.2. Time
How were the design/construction time lines originally developed?

+ Did the milestones change often?
* What was the impact of changes to overall project milestones

What constraints affected (determined) the project schedule?
Exampies:

» Department/college goals-
» Funding constraints-
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* Research milestones-

1.4.2.3. Economy
What is the project budget? (How many times did it change?)

What is the construction budget?
What is the source of funding?
What funding constraints (regulations) affected the project?

Were "hard" issues like cost used to evaluate other "soft" issues (like what
image the building should present)?

+ Could they have been?

1.5. SUMMARY

Can you use the program to objectively evaluate contractor performance?
What information would be the most important in doing this?

Can you use the program to objectively evaluate the performance of the
facility? What information would be the most important?

Did the program assist the decision making process (whether in design,
construction, or operations)?

Summarize the critical elements of the program.

What lessons did you learn from the program'’s successes and failures?
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D.3 CRITICAL INFORMATION

The critical information to the OR was determined from three of the
questions listed above:

1. As the owner's representative. what was your principal objective
when developing the program?

2. Summarize the critical elements of the program.

3. What lessons did you learn from the program's successes and
failures?

The answers to these questions are shown by project on Tables
D.1-6. Answers to all the questions are currently kept on file by the author.
Finding out how the OR viewed their role in the programming process was
instrumental when developing the guide (see Chapter 5).

D.4 CONCLUSIONS

As the reader can tell from looking at Tables D.1-6, the OR's critical
information often varied from project to project. It is also clear that the
presence of a well defined program contributed to the OR's view of success
(interpreted through conversations with them, and the positive lessons
learned on those projects). For example, project PO 2 utilized a detailed
analysis of the functional activities in the program. The using agency went
from 2300 NASF to 1900 NASF; and was still satisfied with the quality and
utilization of their new space. In another example, project DD 2, the original
program wasn't updated to coincide with major changes in the scope of the
work. As a result, the design process was very "painful” to the OR involved.
The concluding thought is intuitively obvious, but should be stated none the
less--define, develop, evaluate and update program requirements, then
enjoy the benefits during the design, construction and operation of the
facility!
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